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CONSTRUCTI 


NC-200 DIAL 
(32 Actual Size ) 


TIONAL HIGH FREQUENCY 
EIVER TYPE NC-200/ 


TEN RANGES 


The NC-200 has ten calibrated coil ranges, as shown on the dial 
above. Six of these ranges provide continuous coverage from 490 
KC to 30 MC. The remaining four ranges cover the 10, 20, 40 and 
80 meter amateur bands, each band being spread out over the major 
portion of the dial scale. Each bandspread range is independent of 
the other ranges. Its calibration is fixed, it is tuned by the main 
tuning control, and its frequency is read by the big sweep pointer 
on the dial. And as a final assurance of logging free from errors, 
automatic indicators are always in view opposite each end of the 
scale in use. 


OTHER FEATURES OF THE NC-200 


® Sensitivity better than one microvolt 

® Signal-to-noise ratio better than 30 db at 10 meters 
® Stability 3 parts in 10,000 for 20 volt line fluctuation 
® Series valve noise limiter 

® Low drift temperature compensation 

® Wide range crystal filter 

® Eight watts undistorted output 


® Amateur net price only $147.50 with speaker in cabinet to match. 


NATIONAL COMPANY, INC. 
MALDEN, MASS., U.S.A. 


WILL TRAIN YOU TO START 


A SPARE TIME OR FULL TIME 


ADIO SERVICE BUSINESS 
WITHOUT CAPITAL 


§. E. Smith, Pres. 
National Radio 
Institute 
Est. 25 Years 
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» (Above) Broadcasting 
* Stations employ oper- 
ators, installation, 
maintenance men and 
Radio Technicians in 


other capacities and 
pay well, 


(Above) Radio Job- 
bers and Dealers 
‘employ. installa- 
tion and service- » 
men at good pay. 


(Above) Loud 
Speaker System 
is another field for 
Radio Technicians. 


(Left) Police, Avia- 
tion and Commer- 
cial Radio are newer 
fields for which we 
ive the required 
nowledge of Radio. 


The world-wide use of Radio has made many oppor- 
tunities to have a spare time or full time Radio 
service business of your own. Over 28,000,000 homes 
have over 40,000,000 Radios. There are more Radios 
than telephones. Every year millions of these 
Radios go out of date and are replaced. There’s an 
opportunity to earn good commissions selling new 
sets. Millions more need new tubes, servicing. I will 
{train you at home in your spare time to sell, in- 
stall, fix all types of Radios; to start your own 
Radio service business and build it up en money 
you make in your spare time while learning. You 
don’t have to give vp your present job, or spend 
a lot of money going away to school to become a 
Radio Technician. 


BEGINNERS QUICKLY LEARN TO EARN 
$5 TO $10 A WEEK EXTRA IN SPARE TIME 


I start sending Extra Money Job Sheets the day a student 
enrolls—start showing how to do Radio repair jobs. Through- 
out the Course I send additional plans and directions for 
doing increasingly complicated, better paying jobs. That’s 
why many students make $5 to $10 a week extra in spare 
time; why many start building. their own Radio service 
businesses while learning. 


Loudspeaker systems, That’s why many open their own Radio 
sales and repair businesses and make $30, $40, $50 a week. 
Why others hold their regular jobs and make $5 to $10 a 
week extra fixing Radios in spare time, 


HOW { GIVE YOU PRACTICAL EXPERIENCE 


I send you special Radio equipment; show you how to con- 
duct experiments, build circuits illustrating important prin- 
ciples used in modern Radio receivers, broadcast stations 
and loudspeaker installations. You work out, with your own 
hands, many of the principles you study in our lesson texts 
YOU ALSO GET A PROFESSIONAL ALL-WAVE, SET 
SERVICING INSTRUMENT, 


YOU LEARN TELEVISION, “F-M”, ELECTRONICS 


The N. R. I. Course is up-to-date, You are taught how to 
install, adjust, service Television receivers and antennas. 
You learn about Frequency Modulation transmitters and 
receivers; you learn the principles of electronic control equip- 
ment, such as photoelectric counters, safety devices, electric 
eye burglar alarms, etc, 


FIND OUT HOW i TRAIN YOU AT HOME 


Act Today. Mail the coupon now and I will send my book, 
‘Rich Rewards in Radio,’’ and a Sample Lesson free. Find 
out what Radio offers; what opportunities are coming in 


Television. Read the details of my Course in Radio and 
Television; read more than 100 letters from men I have 
trained; what they are doing, earning. Read my Money 
Back Agreement. MAIL COUPON BELOW in an envelope 
or paste on a postcard—NOW, 


J. E. SMITH, President 
National Radio Institute, Dept. 1DB3 


1 TRAIN YOU FOR GOOD JOBS TOO 
MANY PAY $30, $40, $50 A WEEK 


Anyone can tune a Radio set, but few can service one. 
That’s why many qualified Radio Technicians make such 
good money installing, fixing, selling home and auto Radio 
Sets, operating and maintaining Broadcast, Police, Aviation, 
Commercial Radio stations; selling, installing, servicing 


GO Pe : B 7 64 PAGE BOOK 
OD OR OTH SAMPLE LESSON 
J. E. SMITH, President, National Radio Institute 
Dept. 1DB3, Washington, D. C. 
Without obligating me, mail your Sample Lesson and 64-page Book 


FREE. I am particularly interested in the branch of Radio checked 
below. (No salesman will call, Write plainly.) 


0 Radio Service Business Of My Own O Operating Broadcasting 


icis . Stations 
O Sezy lceyrechmician for Radio 1 Army,. Navy Radio Jobs 
O Spare Time Radio Servicing BIR Ope sting « OUCe nate: 
O Auto Radio Technician 0 Operating Ship and Harbor 
O Operating Aviation Radio Stations Radio 


(Ig you have not decided which branch you prefer—mail coupon for 
facts to help you decide.) ; 
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Certified Circuits 


When. you see this seal on 
a set it is a guarantee that 
it has been tested and 
certified in our laboratories, 
as well as privately in different parts of 
the country. Only constructional—ex- 
perimental sets are certified. 
‘You need not hesitate to spend 
ey on parts because the set and 
circuit are bona fide. 
_ This is the only magazine that ren- 
rs such a service. 


~ HUGO GERNSBACK, Editor 


H. WINFIELD SECOR, Manag. Editor 


ROBERT EICHBERG, Television and 
Digest Editor 


In This Issue 
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Further Notes on a "Compact" 
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& Warren Oestreicher Rete te) 


Spotting Airplanes with a Super- 
Sensitive Sound Detector ..... 


"Band-Switch 3" T.R.F. for the 
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Liked 3-Tube Construction Article 
Editor: 

I am a beginner in radio and enjoy pends 
ing Rapio & TeLeviston. In your April 1940 
issue I was impressed with an item written 
by. H. G. Cisin on “Tips for Radio Begin- 
ners.” I built the three-tube battery set with 
little difficuity, and the reception I accom- 
plished with a 5” P.M. speaker is more 
than I expected. I think many others had 
Ahe benefit of Mr. Cisin’s ideas. 

I am looking forward to finding more 
helpful information in your future issues, 

CHARLIE ROMANO, 
Northfield, B. C., Canada. 


He Finds Everything in R.GT. 
Editor: 

I think you have a very good publication, 
because I have found everything from the 
simplest circuit to the most complex in it. 
It’s good to be able to pick up your maga- 
zine and get an idea of how Television and 
Frequency Modulation are progressing. 
Although amateur radio is off the air here, 
it is still of interest to a beginner, like 
myself, and I’m beginning to understand a 
little about transmitters and all the amateur 
jargon, 

D. CRONER, 
Vulcan, Alberta, 
Box 528, 
Canada, 


RADIO AND ELECTRONIC 
DICTIONARY Containing 
ee 800 Definitions..... 


‘THis RADIO AND _ ELEC- 
TRONIC DICTIONARY, 
written by Harold P. Man- 
ly, explains the meaning of 
3,800 words used in radio, 
electronics and other closely 
allied fields. It includes 
new terms used in _ radio 
transmission, soun pic- 
tures, television, public ad- 
dress, aviation radio, navi- 
gation and industrial con- 
trol, photo-electricity, ° 
cell application, telephotog- 
raphy, etc. This dictionary 
permits learning every new 
expression whether you hear 
it or read it. Alphabetically 
arranged for quick reference. 
550 illustrations augment 
definitions in the text. 


The book is recommended 
for students, instructors, en- 
gineers, service men, exX- 
perimenters, salesmen and 
evorvous in any rid associ- 


with ONLY 
BOOK OF ITS KIND—HANDY—EASY TO USE-AND. ‘Tr 


IMELY. 
The RADIO and ELECTRONIC DICTIONARY is new, 
authentic and printed in a single patna. ack 300 pages, 
size 6x inches. The book weig! pounds, and 
bound is durable cloth. SHIPPED ANYWHERE. 

IN U. S. A. POSTPAID Pri 


Mail remittance by check or money order to 


RADIO PUBLICATIONS 
40 VESEY STREET NEW YORK, N. Y. 


RADIO TECHN OLOGY 


RCA Institutes offer an intensive course of high 
standard embracing all phases of Radio and 
Television. Practical training with modern 
equipment at New York and Chicago schools. 
Also specialized courses in Aviation Communi- 
cations, Radio Servicing and Commercial Oper- 
ating. Catalog Dept. RT-4I. 
INC. 


RCA INSTITUTES, 


ELECTRONIC 
DICTIONARY 


MANI Ly 


TeCRvisiON 
sounn prcTuntS 


A Radio Corporation of America Service 
75 Varick St., New York, {154 Merchandise Mart, Chicago 


RADIO- TELEVISION 


Oldest, largest Radio-Television school in West trains you 


for good pay job. Complete instruction including Radio 
Construction and Service, Broadcast Operating, ‘Sound, 
Talking Pictures, Television, Public Address, ete. Flexi- 
ble plan to meet specific needs of those with or without 
jobs. Transportation allowed to L.A. Harn room and board 
while learning. Request Free Catalog. 

Dept. 4-RT 
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What Do YOU Think? 


He'll Subscribe for 3 Years 
Editor: 

To tell you the truth, the magazine is a 
“dandy.” In fact, I think that it is one of 
the best radio magazines on the market 
today, but I am now in the California Na- 
tional Guard and going away for a year’s 
training, I probably won’t find much time 
in which to read the magazine, but I will 
buy it at the newsstands while on maneuvers. 

When my year’s training is up, I only 
hope that you will have me back in your 
ranks as a steady customer, because I am 
going to subscribe to it for at least three 
years. Rapio & TELEVISION can’t be beat. 


Eppre Darsy, 
Oakland, Calif, 


One-Tuber Works Fine 
Editor: 

I am a constant reader of your magazine 
and I have built one of your one-tube re- 
ceivers and it works fine. I have heard 
KGS A] CEITAG>“GCO8MP, «CO2ZGL, 
KA7LZ, VK2ME and several others. 


I agree with Charles Mourmouris, that 
you should have a picture contest for 
SWL’s 


I am a 100% SWL and will QSL for 
anyone with any kind of a card. 
VERNON LEE GIBBS, 
Route 5, Lexington, Ky. 


Of Interest to SWL’s 
Editor: 

I have read your magazine for exactly 
nine months and I appreciate it a great deal. 
I started sending out SWL cards about a 
month ago. I get my complete lists from 
your magazine. I find that not all listed 
in your SWL column send out cards. 

I have joined a club for the SWL swap- 
pers and I believe that we have a good 
plan. 

All members of the club keep track of 
their cards sent out and received. We send 
these lists into the head office. We publish 
a bulletin every two months that contains 
the: names and QRA’s of those who have 
answered 100%. This enables every mem- 
ber to get 100% verification of his cards. 
Please include the contents of this letter 
in your magazine and thus a great many 
SWLers can get in touch with me to join 
our club, the SWLR. I QSL 100%. 

Thanks a million. 

CLypvE Moss, Jr. 
586 Lynn Street, 
Chillicothe, Ohio. 


He Likes Our Circuits 
Editor: 

I like Raprio & TELEVISION magazine— 
especially the three- and four-tube receiver 
and the phono-oscillator circuits. I should 
like to see more of these circuits in future 
issues. 

I am wondering if you couldn’t include, 
in some future issue, diagrams for obtain- 
ing a power-supply for D.C. circuits, by 
making use of some rectifier tube. 

Lewis OrLOWSKI, 

856 Nott Street, 

Schenectady, N. Y. 
(Continued on page 767) 
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START 


WHY NO NOW! 


Waiting and wishing will never prepare you 
for a promising career in the Army, Navy 
or Commercial communications field. Find 
out today how you can easily learn RADIO 
CODE with the Candler System without 
leaving your own home. Expert radio oper- 
ators are in demand. The Communications 
Reserve ef the U. S. Navy is enlisting 5400 
radio operators. The Candler System is a 
SPECIALIZED TRAINING backed by over 
a quarter century of success. Candler Sys- 
tem was selected by the U. S. Naval Reserve 
in the ninth district for training radio 
operators. 


Get All the Facts! 


Write today for the New Candler 
Book of Facts. {t’s FREE! it tells 
you the whole interesting story of 
how you can build a career. Send 
for it today. A postal will do, and 
there’s no obligation. 


CANDLER 
SYSTEM CO. 


Dept. S-4, 


RAD Dencineenine 


DEGREE IN 2% YEARS 7 


4 @ Complete Radio Engineering Course in 2! 
years, Bachelor of Science Degree. Ratio 
(television, talking pictures and the vast 
electronic field) offers unusual opportunities 
for trained radio engineers. Courses also in 
Civil, Electrical, Mechanical, Chemical, Aero- 
nautical Engineering; Business Administra- 
tion and Accounting. Tuition, living costs 
low. World famous for technical 2'4 year 
courses. Special preparatory department for 
those who lack required high school work. Stu- 
dents from all parts of the world, Enter June, 
September, January, March. 58th year. Write 
for catalog. 

2441 COLLEGE 


TRI-STATE COLLEGE 


LEARN RADIO 


TELEVISION 


500 LICENSED graduates placed in 
past 7 years in shipping, broadcasting, 
aviation, police, etc.; we also teach radio 
servicing and repairing; new beginners’ 
class now forming; 60-page catalog 
free; oldest, largest and best equipped. 


MASS. RADIO SCHOOL 


18 BOYLSTON ST., BOSTON, Mass., Est. 1899 


AMATEUR RADIO LICENSES 


Study for your licenses the “rhythm” way, 


the A.R.I. way. Acquire code proficiency in 
from 3% to 8 weeks. Theory taught in un- 
derstandable, non technical language. Class- 


room courses in New York, home study 
courses for outside students. Write for list 
of calls of hundreds of licensed students 
now on the air. 


AMERICAN RADIO INSTITUTE 
1123 BROADWAY, NEW YORK, N. Y. 


RADIO 


ENGINEERING 


broadcasting, aviation and police radio, servicing, marine 
radio telegraphy and telephony, Morse telegraphy and 
railway accounting taught thoroughly. 48 weeks’ Engi- 
neering course equivalent to 3 years of college radio work. 
All expenses low. Catalog free. School established 1874. 


Dodge’s Institute, Turner St., Valparaiso, Ind. 
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Radio City, New York, world 
center of broadcasting, where 
several thousands of radio's 
400,000 workers are employed 
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Your Radio Helps Employ 
- 400,000 People! 
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A YOU LISTEN to the radio, do you 
ever stop to think of the thou- 
sands of people employed because 
you own a radio set—because you 
are listening? The radio industry em- 
ploys directly 400,000 persons, and 
indirectly hundreds of thousands of 
others. From the research laboratory 
to the song on the air, the employees 
of radio are at your beck and call. 
They earn their living in jobs which 
only two decades ago did not exist. 


An Endless Procession of Workers 


Long before the radioset’‘went onthe 
air’ in your home it helped to give 
employment to an army of workers 
from lumbermen to cabinetmakers, 
from the miners who mined the cop- 
per and iron, to the electrical engi- 
neers who designed the circuits that 
perform the magic. And, of course, 
there are those who fashion the metal 


RCA Manufacturing Co., Inc. ° 
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chassis; those who make the plastics 
and the vacuum tubes. 

Radio employment is an endless 
procession—as endless as the produc- 
tion belts that constantly carry new in- 
struments tothe public, ortheresearch 
that constantly plans improved instru- 
ments for the future. There are factory 
workers, salesmen, advertising men, 
artists, printers, wholesalers, retailers, 
and many others who work in radio 
because people in the United States 
have installed 50,000,000 radios in 
their homes and automobiles, and will 
want 10,000,000 more radios this year. 


The People Behind the Programs 


Each broadcast program has its actors, 
but behind every voice or song you 
hear, behind every comedian, opera 
and drama, are the program planners, 
script writers, technicians, announc- 
ers, sound-effects men, control oper- 


RADIO CITY, N. Y. 


Radiomarine Corporation of America ° 
National Broadcasting Company, Inc. * R. C. A. Communications, Inc. * RCA Institutes, Inc. 


ators, and thousands of clerical help- 
ers. Broadcasters alone employ many 
thousands of men and women in 850 
stations, while radio-telegraph stations 
ashore and afloat, aircraft and police 
radio, add greatly to the roster of 
tadio and to the payrolls of America. 


New Gateways of Employment 


Constantly developing new products 
and services through research, radio is 
ever widening the gateway of employ- 
ment. Television holds the promise of 
another new industry developed by 
American enterprise, to create em- 
ployment and raise the American 
standard of living. 

Through the purchase of a radio 
you did your bit as an employer of 
people unseen, and that role is always 
yours as long as you own a radio— 
while it works for youit enables others 
to. work, too. 


4) RADIO CORPORATION OF AMERICA 


RCA Laboratories 


RADIO & TELEVISION 


| TO Me ld WISER =< SOI 


RADIO: TELEVISION 


S))))))| 


| ORs does’ ES itovial 


What Amateurs Can Do 


RADIO IN DEFENSE 
_@ RADIO can aid materially in our defense against “fifth 
columnists,” the spore taking root in this country. Insignificant 
-as it may seem—why not an army of selected amateurs and radio 
men, armed with special monitoring equipment, whose sole job 
_ will be tracing suspicious “bootleg” signals to their source, in- 
vestigate the real motives for their (operator’s) actions, and 
report their findings to the proper authorities? 
ANTHONY GUIDE, 
15 Wolcott Street, 
Malden, Mass. 
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cS GOOD OPERATING PRACTICE 

@ MANY amateur radio operators, both 
+ young and old, look upon the amateur 

regulations with disgust and think of them 

‘only as a set*of rules which should not 

-be applied frequently. Just how many ama- 
teurs do you hear on the air today who 
have unmodulated carriers, who fail to 
sign their call when throwing off the car- 
rier, or who let some visitor (especially 
when working “break-in”) in the shack, 
sign their call when they themselves 
should sign the call letters of the specific 
station? These certain types of amateurs 
are too numerous to mention. If you do 
not believe this statement to be true, just 
listen in on the 160 meter amateur band some afternoon, and try 
to count the number of amateur stations that have these faults. 
It is true that an amateur might not be in a position to improve 
his modulation, or get rid of a harmonic, but the least he can do 
is to abide by the regulations which are in his power to control— 
such as using a dummy antenna when testing, or testing with a 
modulated carrier, We must think of the Federal Communications 
Commission as our employer, who grants us certain rights or 
_ privileges, but who in turn expects the best that he can get out 
of us. If we abide by the Federal Communications Commission 
regulations, we might be able to get an extension in frequency 
of our amateur bands—or better yet, get a few new bands. 

In order to improve our amateur standing in the eyes of the 
Commission, let us look over the amateur regulations, but don’t 
only read them, put them to use, and I am sure that the radio 
amateur will be recognized as a radio operator, and not frowned 
‘at as just “hams.’’ Please remember, fellows, that you took an oath 
to abide by these amateur regulations. See to it that this oath 


Joun Firzpatricx, W2NPL, 
18 First Street, 
Port Reading, N. J. 


PLEASE QSL! 


given it myself. Yet how often we fall eae on our promises. 
of the chief values of Ham radio is the fraternity it offers 
all a of boys and girls, and surely no O.M. or Y.L. is 


ching for i in his fountain of perpetual youth! 
Bu : 
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“The Clipper” 
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Awarded to Anthony Guide 
for his Guest Editorial 
All others receive a year’s 
subscription 


habits, your likes and dislikes, and treat you like an old friend? 
What better way of cultivating such a friendship than beginning 
with a QSL? You’ve begun your friendship with a QSO—now 
bind it with a “veri.” 


Not only do I want QSL’s from,my DX contacts, but from my 
neighbor as well. It affords a wealth of information concerning 
the particular Ham and Ham radio. See what big dividends can 
be reaped from a one-cent stamp and thirty seconds time? It per- 
petuates the memory of you and your signal in the minds of fellow 
Hams, and more than likely they will give you a call next time 
you're on. 

I don’t know who sent the first OSL; 
who started this fad of papering the shack 
with “veris”—colorful, exciting and rem- 
iniscent of happy hours—but praise be his 
name! Let’s erect a statue of him in the 
town square!! 

Ropert Harrison, 
Obion, Tenn, 


HAMS FOR AIR DEFENSE 

@ WE all know that the Ham is always 

ready to do all that he can to help out 
in any emergency that may come up at 
any time, Just at present there is a won- 
derful opportunity to help out the army 
in its new defense program. They should 
form an organization of all operators to 
aid in the air defense warning system. This could easily be done 
by having an operator, with a portable set, at all lookout stations 
to send information to the army base, and at other posts along 
the courses taken by the planes. In this way all stations and bases 
at the same time, will know at once just where the planes are 
heading, and not have to depend on the telephone, which only lets 
the army bases know where they are. If there are not enough 
operators to go to all the different stations, have short-wave 
listeners take over some of the stations, so that they will know 
the course that the planes are taking, and they can be on the lookout 
for them and be prepared to warn the bases, by telephone, that 
they are in their location, 


Receiver 


Lester F. CHESSMAN, 
4 Pleasant Street, 
Dorchester, Mass. 


RADIO AND A FUTURE WORLD 


@ OF the thousands of cards I have received from amateurs and 

short-wave listeners throughout the world, none has left such 
a vivid impression on my mind as a five-word phrase contained 
in the SWL card of Niccola Cannata, well-known Chicago ex- 
perimenter and listener. “Worldwide Friendship Is My Aim.” 
Contained in this simple, homely phrase is the amazing reason 
for the fact that within our own lifetime, amateur and experimental 
radio has risen from nothing to a position of universal dignity, 
with a background of ethics, cooperation and fair play. 

What is it that has made this hobby such a notable contribution 
to contemporary twentieth century life? The central idea to the 
short wave listener and the amateur is the means of communica- 
tion with others on equal terms, of finding friendship, adventure 
and prestige, while seated at his own fireside. In picking his human 
(Continued on page 768) 
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NA oi the Federal Communica- 
tions Commission, accompanied by 
members of the National Television Stand- 
ards Committee, saw virtually all major 
television developments in the East during 
a two-day trip of NBC, CBS, Du Mont, 
Bell Laboratories and Scophony. If you 
had been a member of the FCC, the fol- 
lowing is what you would have seen: 


At 10:30 on a Friday morning the tour 
commenced in the Du Mont Labs. Mr. Du 
Mont believes that the future of television 
will be better established through the use 
of fewer frame frequencies, his demonstra- 
tion was largely concerned with a presenta- 
tion of this principle. The first part of the 
demonstration was of some amateur motion 
pictures, one film being taken at 24 frames 
(which is roughly the present television 
standard frame frequency) and another reel 
taken at 16 frames (15 frames being the 
Du Mont proposed standard). The company 
engineer who gave the talk accompanying 
the picture showing stated that there was 
no noticeable flicker introduced at the lower 
frame frequency, While this was perfectly 
true of slow moving objects or those at some 
distance though moving perpendicular to 
the camera, some observers commented on 
the fact that there was noticeable jerkiness 
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when objects close to the camera moved 
across its plane. 

In the demonstration of the Du Mont re- 
ceiver using the longer persistence screen 
which this company advocates, the subjects 
televised were principally stationary ob- 
jects, so it was impossible to determine 
what effect rapid motion such as is some- 
times encountered in a television play—and 
always in a sporting event—would have 
had. The image shown was on the 20-inch 
tube and its size apparently impressed most 
observers favorably. 

The next stop on the television tour -was 
at NBC, where a new developmental type 
of home receiver was shown. In this re- 
ceiver the projector tube working at 28,000 
volts threw excellent images on a trans- 
lucent screen measuring 1314 x 18 inches! 
The receivers used were standard TRK 
120’s (the standard 12 inch cathode-ray 
type) changed only in that the screen was 
installed, the 12-inch tube replaced with a 
small projection tube and projection lens, 
and a higher voltage power-pack substi- 
tuted for the 7,000 volt one usually em- 
ployed. An ingenious system makes it un- 
necessary to use any heavy filtering on the 
high voltage power pack. Observers were 
impressed by the size, brilliance, and con- 


bserves Television Progress 


trast range of the pictures, which included 
subjects of various types from maps and 
charts to fast moving dance acts. The 
images approximated home motion pictures 
in size, apparent detail and brilliance, and 
observers were enthusiastic. One interesting 
feature of the demonstration was a pick-up 
from an army camp 68 miles away, the 
transmission being conducted by radio relay. 


Following a buffet lunch, the tour next 
went to the New Yorker Theater, where 
motion picture screen size television had 
been installed by RCA. So sensational was 
the excellence of the pictures that even the 
hard-boiled newspapermen present broke 
into spontaneous applause. The screen was 
15x18 feet in size, apparently as -brilliant 
as standard theater movies, and with all 
the detail and contrast range that one could 
desire. The projection tube was operated at 
approximately 60,000 volts. As a special 
demonstration, an image picked up in Radio 


City was relayed around a loop of approxi- 


mately 100 miles and received in the theater 
with very little-loss of contrast and detail. 
This is important in that it demonstrated 
the possibility of using television for im- 
portant news coverage to remote points. 
Bell Labs. and Scophony progress was 
described before; CBS on the next page. 


Upper left, RCA theatre installation; upper right, close-up of projector. Lower left, layout of television relay; lower right, large screen 
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Whe first public showing of color tele- 
‘A. vision in which the program material 
consisted of direct pick-ups using the CBS 
‘system designed by Dr. Peter C. Goldmark, 
the company’s chief television engineer, was 
made for the New York convention of the 
Institute of Radio Engineers. The trans- 
mitter was located on the fifth floor of the 
CBS building and the images were trans- 


mitted by co-axial cable across the street to 
the basement of another Columbia build- 
ing. Three receivers were used—a special 
large table model with a built-in Goldmark 
‘color wheel, a standard console model with 
the wheel installed as an accessory, and a 
standard black and white model, A 9-inch 
C.-R. tube was used in each set. 


As standard black-and-white pick-ups 
generally require illumination of 800 to 
1200 foot-candles on the subject, some tele- 
vision engineers believed that so much heat 
would be generated in providing enough 
light for color television that actors would 
find it unbearable. Nevertheless, it was 
stated by persons in charge of the demon- 
stration that the illumination used for the 
color transmission ranged only from 110 
to 200 foot-candles. This was explained as 
being made possible by the use of an 
orthicon tube. Specially sensitive orthicons, 
to require even less light, are in the process 
of development, according to CBS in- 
formants. 


- The specially designed and constructed 
table model receiver incorporates two im- 
portant features not previously demon- 
strated to the public. The first of these is 
a method of synchronizing the color disk 
in the receiver with the color disk in the 
studio by the synchronizing impulses ordi- 
marily transmitted. This means it is no 
longer necessary to rely upon 60-cycle cur- 
rent for synchronizing the disks, and per- 
mits reception of color pictures when a 
receiver and transmitter operate from dif- 
ferent power supplies. 

_- This receiver also has a simple method 
of phasing the color disk so that the colors 
shown at the receiver can be “locked” to 
the colors being picked up. The viewer at 
home has only to push a button on the 


_ cabinet’s side until the picture appears in 
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its proper colors, then release the button. 
The colors remain properly synchronized 
with those of the original scenes. 

During the demonstration, a new sys- 
tem of low intensity fluorescent lighting 
was used. These lights eliminate most of 
the glare from the eyes of the person in 
front of the camera and are “cold light” 
so that no discomfort is experienced. They 


“Engineers'-eye view’ 
of CBS studio during 
a color television pro- 
gram. This shows rear 
of apparatus. Insert is 
front view of equip- 
ment, as seen by per- 
son being televised. 


CBS MAKES LIVE PICK-UP IN COLOR TELEVISION 


were developed in the Columbia Broadcast- 
ing System television laboratories. 

The demonstration showed substantial 
progress along new fronts such as: direct 
pick-up itself; synchronization of color 
disks; phasing of color disks, and new 
lighting methods for color television. 


Among the material televised was a test 
chart, maps and globes of the world, 
fabrics, sheer stockings, confetti, a pair 
of gloves (1 green and 1 lavender glove 
were worn by the model—the fact that they 
did not match could not be observed on 
the black and white image tube), an ink 
chart, an experiment in dyeing, a magi- 
cian’s trick in which silks changed colors 
as they were drawn through the performer’s 
hand, a kitchen scene with a salad being 
mixed, and a girl’s head. Various color 
effects were introduced on the latter. 


In conclusion Dr, Goldmark stated: “The 
results, thus far, in all phases of color tele- 
vision are most encouraging and it ‘would 
appear that an answer has been found to 
every fundamental problem. From now on, 
I think, we can progress steadily, even if 
we have nothing more than straightforward 
engineering effort looking toward commer- 
cial application. Today color television is 
in the laboratory, but with the co-operation 
of the industry, I do not think it will be 
there long.” 


Upper left—the color filter drum which forms. the heart of the CBS television scanner. Upper right—the 


drum in position around the orthicon. Lower left—control bench. Center—the amplifier rack, with CR tube 
for monitoring programs. Lower right—the film scanner for color television. Note: The receiver looks just 
like any black and white receiver from the outside, but inside there is a color filter wheel about twice 
the diameter of the viewing screen. This was described in a previous issue of RADIO & TELEVISION. 
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NEW F.M. STATION FOR ARMSTRONG 


hree more licenses for frequency modu- 
lation broadcast stations were granted 
March 5th by the F.C.C., making 42 such 
awards to date. Major Edwin H. Armstrong 
is authorized to erect at Alpine, N. J., a 
Class D F.M. broadcast station operating 


on 43,100 ke. It should reach a population 
of 12,200,000. The Stromberg-Carlson Tele- 
phone Manufacturing Co., Rochester, N. Y., 
received a grant to operate on 45,100 ke. A 
new Chicago F.M. station will be operated 


by the Moody Bible Institute on 47,500 ke. 
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F-M Continues Progress Ashore, Afloat, and Commercially 


hree additional F-M stations have re- 

cently been authorized, making the to- 
tal about 30 okayed by the FCC for full 
commercial service. CBS has received a 
construction permit for a 46.7 mc. station 
to be located in Chicago. Station WJJD of 
the same city has received a like permit for 
44.7 mc. The third permit is to Westing- 


house, which will operate on 44.5 mc. 


In Syracuse, New York, the Central New 
York Broadcasting Corp. will operate an 


F-M station on 46.3 mc. The Commission 


waived certain technical requirements to 


expedite the operation of this and other 
stations. It also announced certain modi- 
fications in the New York and Philadel- 


phia areas. For example, WCAU in Phila- 
delphia will operate on 46.9 mc. instead of 


a 


46.7 and CBS will operate on 46.7 instead 
of 48.8 mc. The call letters have been 
changed accordingly. 

At the same time, General Electric an- 
nounces a new F-M station monitor which 
acts as a center-frequency monitor, modula- 
tion monitor, high-fidelity audio monitor and 
flasher-type modulation-limit ‘indicator. 

This company also has installed F-M 
radio equipment for two-way communica- 
tion between United States quarantine tugs 
and Quarantine Administration Headquar- 
ters at the Customs House, Boston, Mass. 
The tugs go out five miles to inspect all 
vessels entering the port of Boston and 
the F-M equipment will permit them to 
communicate with the Custom House when 
returning to shore to check records. The 


BRITISH STATIONS KEEPING COOL UNDER FIRE 


iu ever a country at war kept its head and 
went along in its usual way despite the 
fact that enemy bombs were wrecking its 
cities, that nation is Great Britain. Very 
calmly Air Marshal Sir Philip Joubert told 
listeners why in certain parts of the country 
good reception had to be sacrificed. 

“You may have had difficulty,” he said, 
“in getting the news on nights when there 
have been-air-raids, The reason for this is 
that a broadcasting station is a very good 
navigational help to anybody flying towards 
it. To avoid giving this help to the Germans, 
we, at the outbreak of war established a 
system which confused the transmissions 
from the navigational point of view. This 
system, I’m sorry to say, is apt to spoil re- 
ception in this country at certain places, but 
the Royal Air Force must accept the re- 
sponsibility. Remember that in Germany 
they stop broadcasting altogether at certain 
hours, in order to avoid giving us any navi- 
gational help .... this trouble~is not due 
to BBC inefficiency, but to a wise precau- 
tion that has to be taken.” 

It is significant that not. only German 
stations go off the air when the R.A.F. is 
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carrying out its nightly attacks, but that 
stations in adjacent countries under Nazi 
domination or influence are also shut down. 
There is, in fact, a radio curfew over the 
greater part of the continent of Europe. 

The accuracy of Air Marshal Sir Philip 
Joubert’s statement was conclusively proved 
only five days after his broadcast, when 
Deutschlandsender, the German long-wave 
station, broadcast a statement to the effect 
that special war conditions had made it 
necessary to close down certain German 
stations “rather early” in the evening hours, 
Then followed the names of twenty-eight 
transmitters—Berlin, Bremen, Danzig, 
Munich, Vienna, Prague and Warsaw 
among them—that closed down at 18.15 
GMT. Deutschlandsender, it was said, 
would normally continue transmission until 
20.15 GMT, but “German listeners in the 
entire Reich territory can hear Breslau un- 
til midnight (GMT) with certainty.” 

On the evening of the announcements, 
Deutschlandsender suddenly closed down at 
17.30 GMT, and Breslau was off the air 
for an hour and a half in the middle of the 
evening. ~ 
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radio equipment in each vessel consists of 
a 25-watt F-M transmitter and a receiver. — 


This is shown in one picture with Dr. 
J. M. Chisholm, Quarantine Officer, U.S. 
Public Health Service, Boston, Mass., talk- 
ing from a tug to Quarantine Administra- 
tive Headquarters. The other illustration 
shows Dr. R. E. Bodet, Senior Surgical 
Medical Officer in charge of U.S. Quaran- 
tine Station, Boston, Mass., talking to the 
tug over Headquarters equipment. The an- 
tenna is on the 20th floor of Headquarters 
building, Tests have shown that the two- 
way transmissions are noise-free for dis- 
tances up to 30 miles—six times the dis- 
tance they will normally be required to 
cover. The ship picture is at the left, head- 
quarters at right, below. 


RED HOT DEBUNKING 


I you have a short-wave receiver capable 
of picking up Australia, you can get some 
news broadcasts which have been termed 
even more pungent than those originating 
in Germany. The stations are VLQ5 on 
30.99 meters at 7:20 a.m., E.S.T., and VLQ7 
on 25.25 meters at 7:20 a.m., P.S.T, Their 
evening transmission times are VLQ7 at 
4:55 p.m., E.S.T., and 9:55 p.m.,, P.S.T. 
Australia feels that its special function 
is to represent and interpret the British 
Commonwealth of Nations to the countries 
of the Western Pacific. The programs are 
intended to strengthen and extend existing 
bonds of interest and friendship between the 
United States and its fellow democracy in 
the southwestern Pacific. ; 


FCC TO SETTLE TELLY 


r latter January a television report was 
made to the FCC and a further hearing 
was scheduled for March 20th, at which time 
it is hoped that standards will be definitely 
established and television given the “go 
ahead” signal. note 
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WBBO Goes Off the Air as FCC Cracks 


ac aeied listeners around the area of Hub- 


bell, W. Va., were annoyed by the pro- 


‘grams of WBBQ. Alleged entertainment 


from this station interfered with regular 
broadcasters and with amateur transmis- 
sions throughout the area. Knowing that no 
station had been assigned the call letters 
WBBQ, field inspectors of the FCC, acting 
in cooperation with the local United States 
Marshal, tracked down the illegal station. 
They found a young man operating a 25- 
watt transmitter with a vertical steel radia- 


tor and promptly arrested him, charging 


him with violations of sections 301 and 318 
of the Communications Act. The illustration 
at the right shows how an FCC inspector’s 
car is equipped to locate sources of radio 
interference and illegal stations. 


Problems of 


ederal Communications Commissioners 

have received a letter from a doctor in- 
quiring as to whether or not there are any 
requirements that broadcast program con- 
tinuities regarding food be submitted to 
medical authorities before transmission, The 
FCC replies that while it has no such regu- 
lations, it will consider complaints regard- 
ing specific broadcast material. Other com- 
plaints can be referred to the National 
Association of Broadcasters and, more spe- 
cifically, to the Federal Trade Commission, 


How Bats Fly in 


hat bats make use of supersonic sound 

to enable them to fly through pitch-dark 
caves without striking obstacles is the 
theory of Robert Galambos and Donald R. 
Griffin of the Harvard Biological Labora- 
tories, Using super-sensitive high frequency 
sound detectors developed by Professor 
G. W. Pierce, they found the bats’ cries to 
be loudest at 50,000 cycles per second (the 
average human ear cannot hear much above 
20,000 cycles). 

The cries emitted during the apparently 
silent flight sound like machine-gun fire 
when translated to lower frequency sounds 
which the human ear can hear. In normal 
flight the bat utters about 25 cries per sec- 
ond, but when it approaches an obstruction, 
it raises the rate to about 50 per second. 
Flying bats which do not vary the number 
of cries almost always collide with wires 
or walls in a room. 

To prove that the sound is what enables 
the bat to guide himself as it is reflected 
from obstructions,- scientists covered the 
bats’ ears to prevent their hearing, or their 
mouths to prevent the sounds from being 
uttered. Animals thus handicapped batted 
blindly into walls and wires. On the other 
hand, bats with their eyes covered could 
fly just as well as those who could see. Per- 
sons who are fond of animals will be glad 
to know that the bats were not injured 


in the least by these experiments. This 
problem has awaited solution many years. 


A study of bats’ flying has been recorded 
as early as 1793, in which year an Italian 


scientist found that blinded bats could fly 


perfectly, About five years later a Swiss 
for April, 1941 


March of Radio 


+ 


Down 


All Sorts Taken From the FCC Mail File 


which is the government agency authorized 
to consider alleged misrepresentations in 
interstate commerce. 

A New York company asks whether or 
not a station may charge extra for broad- 
casting a program over FM at the same 
time it is on the standard waves, The Com- 
mission has no authority to decide what 
charges radio stations may make. 

A sharp note from the Commission 
warned the master of a ship which put out 
to sea without radio equipment, that he was 


violating the safety provisions of the Com- 
munications Act. 

From Wisconsin, a law firm wrote to ask 
FCC aid in obtaining a copy of a telegram 
to be used as an exhibit in a divorce case. 
The Commission suggests that the only 
action which the lawyers can take is to 
subpoena the wire through the local courts 
in the regular way, as the Communications 
Act treats all personal messages as confi- 
dential. 

And so the world wags on! 


the Dark by Using Supersonic Sound Waves 


scientist discovered that deafened bats could 
no longer fly in the dark.’ Ladies who are 
timid of bats can now he assured that any 
bat who ts not hard of hearing will be able 


i 


Bat, held before super- 
sonic sound detector, 
is found to “broad- 
cast" his own ‘'beam"'. 


to avoid bumping into her, and if a bat 
should be so clumsy as to alight in her hair, 
it will be even more eager to get away than 
she will to have it out. 
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Top left—Miss Frances Koenig at the blackboard during lecture in radio theory at the NYA All-Girls’ 
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Radio Club, Brenham, Texas. Lower left—Miss Sadie 


Simonds of Forth Worth, Texas, looks on, Miss Carol Rodesney of Huntsville, Texas, practices sending and receiving code on a practice set. Top right— 
Miss Fannie Raye Massey, of Dallas, Texas, ''receiving'' at the Brenham, Texas, NYA Girls' Center. Lower right—Miss Massey repairing an audio oscillator. 


How NYA Girls Learn Radio 


@ BRENHA\M, in east central Texas, is 

a city of 6,000 population, not unlike 
many other southwestern communities. But 
Brenham has a unique place in radio—it is 
the home of what is believed to be the first 
all girls’ radio communications club in the 
world, established as part of the nation- 
wide radio project of the National Youth 
Administration. 

The 25 young women of the Brenham 
radio club (call W5JNA) not only trans- 
mit and receive code messages, but they 
wield a soldering iron with as much dex- 
terity as the average woman handles a 
curling iron. They tear down and put to- 
gether receivers and transmitters with as 
much ease as they do the family wash. 

Texas, however, is not the only south- 
western state in which the NYA employs 
young women on radio projects. Both Okla- 
homa and Kansas have their fair share of 
young women employed in radio work, 
doing everything young men do and doing 
it equally well. In Topeka and Tonkawa, 
in Shawhee and San Antonio, NYA girls 
are giving a demonstration that they can 
be just as good “hams” as the next man. 

But back to Brenham for a moment. The 
idea of forming an all girls’ NYA radio club 
originated with Robert R. Burton, radio 
engineer in the Washington office of the 
National Youth Administration. J. C. Kel- 
lam, State Youth Administrator for Texas, 
took up the idea with the result that the 
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project was established on October 1, 1940, 
under the supervision of Kathryn Porter. 

Miss Porter virtually grew up in a radio 
control room, choosing to work at the con- 
trols rather than appearing before a micro- 
phone. She was operating her own “rig” 
while a student at the University of San 
Antonio. Although only 19 years old, she 
has had her commercial operating license 
for about a year and a half. Prior to going 
to work for the National Youth Adminis- 
tration she was control room engineer at 
KCMO, the Kansas City Journal station, 
and was production manager and engineer 
at Station KVIC in Victoria, Texas. 

The transmitter used by the Brenham 
girls’ club is a 6L6 oscillator and an 807 
amplifier with an output of 50 watts. The 
antenna is a 66 foot Y-matched doublet, 
center-fed with a twisted pair, The rig 
operates in the 40 meter band, at 7,202 kilo- 
cycles. Other equipment includes a Halli- 
crafter receiver and a telegraph key, and 
for practicing receiving and sending, an 
Instructograph and an audio oscillator with 
built-in speaker. 

In Oklahoma the NYA in January estab- 
lished a project at Tonkawa which will 
provide 200 youth with basic technical ex- 
perience in all-phases of radio construction 
and communications. While this new project 
is getting under way, 24 youth, 17 boys and 
7 girls, who received their radio experience 
on a project at Shawnee, will be busy estab- 


lishing a “state-wide” NYA network, which 
it is planned to place in operation in the 
near future. 

The NYA in Kansas has already laid the 


ground work for an extensive radio project . 


with two transmitters, one fixed and one 


portable, ready to go on the air and re- 
ceivers installed at 25 resident projects 
throughout the state. Through the coopera- 
tion of radio dealers this organization in 
Kansas has developed a very worthwhile 
program for providing radio reception facili- 
ties for public institutions and welfare 
agencies. Under this arrangement the radio 
dealers turn over to the NYA old receiving 
sets acquired by trade-in on new modets. 
These sets are then repaired and issued to 
charitable and to welfare institutions. 

In Texas, 28 short wave radio stations 
are already operated on National Youth 
Administration projects and 24 more trans- 
mitters are proposed. All told, more than 
400 boys and girls are engaged in NYA 
radio communications, construction and 
service work in the Lone Star State. 

Each unit at which a transmitter is oper- 
ating averages about 15 youth. Thus far, 
since the first NYA station went on the air 
from the Ranger, Boys’ Center, under li- 
cense W51VA, in March, 1940, fifteen 
young men have found jobs in private em- 
ployment as a result of their work experi- 
ence in constructing and maintaining short- 
wave transmitters. 
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which tends to keep the plate potential 


ns between the grid and cathode. The 
edance of condenser Cl acts as a load 


ATOB= 280 OHMS 
, BTOC* 5Q OHMS 


A 2-TUBE reflex that affords a stage 
of radio, detector, and a stage of audio 
nd uses but 744 volts of “B” battery was 
ecently described in the Australasian Radio 
orld. The set uses two type 49 tubes and 


is fed from the antenna to the R.F. stage 
and through it to the second tube, which is 


i 
‘and 10%4 for the “B” and “C,” 7% 
ng used in the plate circuits. This great 


by the rectifying action of the grid _ 


. 


ae . i 


harged to a definite negative potential on 


se A cycle and discharged through the cell 
. on the other half. The amount the con- 


denser is discharged by the P.E. cell deter- 
mines the working potential on the grid of 
the buffer tube. Condenser Cl may be ad- 
justed to any desired value depending upon 
the sensitivity of the relay. 

Three variations are shown in Figs. 2, 


economy in dry battery cost and weight 
makes the set virtually ideal for portable 
use. The materials required are one 4-prong 
socket and one 6-prong socket for the de- 
tector and antenna coils, respectively, and 
two 5-prong sockets for the tubes. Variable 
condensers Cl, C2 and C3 are 140 mmf. 
each and are provided with trimmers. C4, 
5 and 6 are mica condensers having capaci- 
ties of .001, .0005, and .00015 mf., re- 
spectively. Rl is a 3 meg. grid-leak and 
R2 15 ohm filament rheostat. Tl is a 1 to 
5 ratio audio transformer; L1 is a set of 
4-prong plug-in coils and L2 a set of 6- 


49(V2) 
so -} 


{5 
OHM 
FILAMENT 
RHEOSTAT 
® +3v. 
®-3V. 
@ -T/2V. 


PHONES 


@+7Y2V. 


ts Perform Variety of Functions ite: E 


BE ‘cell, the “condenser being 3 and A These circuits. will respond tote: 


the secondary of Ll. — . 


RIP als okt ae 


pulse of light having a duration as short as 
1/60 of a second or one-half cycle of A.C. 
Briefly their operation may be explained as 
follows: On the negative half of the cycle 
the cathode of the 6F5 goes negative with x z 
respect to the grid and passes current tothe 
grid while the tube is dark. During a period 
of several cycles Cl receives a charge equal  —s_— 
to the peak value of the A.C. voltage ap- - 
plied between the grid and cathode. Added 
to the instantaneous A.C. voltage, this re- 
duces the plate current of the output tube 
to zero. When light strikes the P.E. cell, 
first an instantaneous drop appears across 
the load R1, and second the P.E. cell cur- 
rent into Cl opposes the current fed into 
this same condenser from the amplifier 
grid, balancing the potential across Cl at 
some negative value between zero and the 
A.C. peak voltage between the grid and 
cathode. The potential across C2 is ob- 
tained similarly by a balance between the 
charging grid current and the discharging 
buffer tube current. In Figs. 2 and 3 a 
flash of light causes an instantaneous drop 
across Rl and triggers the circuit. In Fig. 

4, due to the current drawn by the buffer 
tube, there is a slight amount of potential 
across C2 which is slowly increased through 
R3 during several cycles. Thus a pulse of 
output current has sufficient duration to 
operate even a slow relay though the light 
pulse may be extremely brief. The only 
difference between Fig. 2 and Fig. 3 is that, 

in the latter, heater voltage is supplied by 
means of transformers. This affords a far 
more efficient circuit and one that is thor- 
oughly flexible. 


2-Tube Reflex Uses 7% Volts “B” and Flashlight “A” Batteries 


prong plug-in coils. RFC is a radio fre- 
quency choke of about 30 microhenries. 

Very few points are necessary to watch 
in wiring this apparatus. One is to experi- 
ment with the primary and tickler wind- 
ings. Since commercially-made coils vary, 
it will sometimes be found that using the 
primary as tickler and vice versa will im- 
prove results. It may also be necessary to 
reverse connections to any or all of the 
windings, 

The constructor must also make sure 
that the control grid is employed as screen- 
grid in the R.F.-A.F. stage, while wiring 
of the detector tube is standard. 

In tuning, Cl acts as a vernier control 
as it tunes more broadly than C2. If Cl 
fails to cover the entire range of C2, the 
value of the former may be increased to 
350 mmf. and a few turns removed from the 
secondary winding of Ll (the 4-prong 
plug-in coil), While best results are olb- 
tained with a 5 to 1 ratio audio transformer, 
others may be employed at some s@crifice 
of volume or quality. 

The set was designed for use with a 75-— 
foot antenna and the constructor suggests 
that if a shorter aerial is used, volume can 
be increased by connecting the antenna di- 
rectly to the grid of the R.F. tube through _ 
a 100 mmf. midget condenser, in which case _ 
about 1/3 of the turns are removed from — 


@® THE Comte de Monge, a noted radio 

inventor, has devised an ingenious sys- 
‘tem of balancing out interference which is 
described in Wireless World of Great 
Britain, This system is shown in Fig, 1. 
In this A is an ordinary single wire an- 
tenna and B is a second wire running 
parallel to it about two inches away from 
it for half its length. By adjusting the vari- 
able resistance R, two points of balance will 
be found in the voltage fed to the grid of 
the next tube in the receiver. The first point 
of balance is a neutralization of the wanted 
signal; the second point is due to neutral- 
ization of the interference voltage. If the 
signal-to-noise ratio in the two antennas is 
different, these points of balance will not 
coincide, Thus, by adjusting R to the second 
point, a considerable improvement of sig- 
nal-to-noise ratio is possible, although com- 
plete interference suppression cannot be 
secured. 

Writing in the magazine, R. I. Kinross 
points out several disadvantages in the de 
Monge system and suggests a simpler means 
which is usable on long-wave and medium- 
wave reception (the broadcast band). His 
circuit is shown in Fig, 2. While the de 
Monge system cannot be easily added to a 
receiver already built, the Kinross circuit 
can be thus employed. By adjusting the 


OUR TELEVISION GOOD 


@ RECENT refugees from France, Ger- 

many and England, interviewed by the 
Rk. & T. television editor, expressed their 
amazement at the quality and steadiness of 
American television images. Those from the 
former countries state that far more pub- 
licity was given to television transmissions 
in these places than actual achievement war- 
ranted, while those from England state that 
the 441 line American standard gives vastly 
superior images to Britain’s 405 line pic- 
tures. They also commented favorably on 
the extreme steadiness of American trans- 
missions. The French and Germans state 
that there were virtually no regularly sched- 
uled programs in their countries before the 
war. All agree that America is the last 
stronghold of television, at least until the 
war is over, and hope that it will be per- 
mitted to advance, in order that the art may 
not be handicapped irremediably. 


We often wonder what some of the for- 
eign “lookers-in” would say if they could 
see the fine color television images which 
CBS and others have broadcast in tHe U. S. 


Con YO ul Answer These Radio Buestions? 


1. What is the name of the special image pick-up tube used in 
the recent color television demonstration by CBS? (See 


page 711) 


Wa 


page 718) 


Se 


(See page 726) 


4. Nanre one of the undesirable effects that auto ignition causes 
in television reception. (See page 741) 


731) 
716 


What is the purpose of a short-wave Signal Booster and where 
is it connected with respect to the ordinary receiver? (See 


What is the purpose of degeneration in an audio amplifier? 


5. How can the range of a voltmeter be increased? (See page 


In designins hee transformer, cat T 
be taken to keep the setting of “C” constant = 
on all wavelengths in the broadcast ide 
and to make the efficiency as high as poss 
ble. The first is achieved by keeping the 
leakage inductance of the primary ata low 
level, and the second by using a high per= 
meability core. In addition to suppressing 
interference, improved intelligibility of 
speech or code is had when interference — 
would otherwise drown out the signal. _ 


value of “C,” the interference voltage from 
A and B can be neutralized out at one set- 
ting, while the signal is neutralized at an 
entirely different setting. Both these points 
of neutralization are established in the 
primary of the transformer “T.” The im- 
proved signal is fed into the antenna and 
ground terminals of the receiver through 
the secondary winding of “T” which is 
tapped to match the input impedance of the 
receiver. 


TUNED 
Tl 


SIGNAL 
FREQUENCY 


TO 
AERIAL & 
GROUND . 
TERMINALS 
RECEIVER 


AUTOMATIC CONTROL OF TELEVISION BRIGHTNESS 


@ WHEN television reception is being wit- 
nessed in a darkened room and some- 

body turns on. the lights, it is necessary to 

re-adjust the brightness and contrast con- 

trols so that the picture can still be seen 

under the new lighting conditions. A fur- oe 

ther adjustment must be made when the 

room light is switched off again. A new N C.R. TUBE 

system has been designed by British engi- ae 

PHOTOCELL 


image to compensate for any changes in 
room lighting. The photo cell thus finds one 
more useful role, 


neers to perform this readjustment task 
automatically. 

As shown in the diagram from Elec- 
tronics and Television & Short Wave 
W orld of Britain, a photo cell, P, is mounted 
on the front panel of the television receiver 
where light which falls upon the screen 
of the viewing tube from varying room 
light will also strike the active surface in 
the photo-cell, As the resistance of the cell 
is changed, due to alterations in room light- 
ing, the resultant output of the cell is used 
to vary the biasing voltage of one of the 
amplifiers, through which the video signals : 
pass. This controls the gain, and therefore BUN RECA pee Mlae, 
automatically varies the brilliance of the : bone 


f 


6. Why should the complete Ecdig transmitter be grounded?” 
(See page 736) 


7. What is the purpose of the parabolic reflector used in connec- __ 
tion with a super-sensitive sound detector to be used for spot- — 
ting airplanes? (See page 752) rs 


8. How can the band-pass circuit in an F-M system be adjieveila ee. 
(See page 739) : 


9. What is a 


“set” relay, and how is it used? (See page 760) 


‘10. How is relative signal strength judged and evaluated? (Seo i 
page 755) : . 


MODEL S-19R 


Efficient superheterodyne circuit employs 6 
tubes, of which two are double-purpose types, 
providing 8 tube performance. Complete tun- 
ing range of the receiver from 545 kc. to 44 mc. 
in 4 tuning bands. Electrical band spread on 
each band. Broadcast band coverage, beat 
frequency oscillator, automatic volume control 
switch, built-in speaker and a separate band 
spread dial. Designed for operation from any 
110-120 volt 50-60 cycles a.c. line. Antenna 
connections provided for both doublet and 


Marconi type antennas, Cabinet beautifully fin- 


ished - 17!/," x8" x 8I,". 
i V3" x8" x 8l/, $2950 


MODEL S-20R 


New improved 9 tube model. Covers the com- 
plete range from 545 kc. to 44 me. in four bands, 
Employs a stage of pre-selection on each band 
for added sensitivity and selectivity. Controls: 
r.f, gain, audio gain, tone control, a.v.c. switch, 
B FO switch, band switch, main tuning control, 
separate band spread control, and ‘stand-by’ 
switch. Built-in speaker. Circuit features elec- 
trical band spread, automatic noise limiter, r.f. 
amplifier. Designed for 110 volts 50/60 cycles 
a.c, operation, (plug and jack provided for bat- 


teries or vibrapack operation). Steel cabinet 


measures 181/,"" x 934" x 8I/.". $4950 
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MODEL S-29 


Precision-built communications receiver in port- 
able form. Operates on either 110 volts AC or 
DC or from self-contained batteries. Self-con- 
tained telescopic antenna. Receiver covers four 
complete bands: | 1.26 mc. to 1490 kc. Employs 
an r.f, stage on all bands, incorporates an auto- 
matic noise limiter; electrical band spread. 
Built-in speaker. Controls include: main tuning 
—band spread—r.f. gain—A.f. gain—band 
switch—power switch—a.v.c. ‘‘off-on" switch 
—BFO "'off-on'' switch—ANL "off-on" switch 


—send-receive—standby switch, Dimensions: 


7" high, 81/5" wide, 13!/,"' deep. $5950 
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Radio Construction 


How to Consteuct a 


Short. Wave "Signal Bena 


Charles R. Leutz 


This article describes the con- 
struction of an efficient pre- 
amplifier. It is easy to build 
this pre-amplifier as it is 
available in kit form. Com- 
plete diagram and construc- 
tion data are included here- 
with, for the benefit of ex- 
perimenters in general, as ‘ 
well as set-builders who pre- i 
fer to follow kit instructions. ie 
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© MODERN super-heterodyne radio re- 

ceiver circuits include at least one stage 
of tuned radio frequency amplification at 
the signal frequency and preceding the 
mixer tube. Special designs call for two 
and even three stages of T.R.F. at this 
point. 

The advantages of one’or more stages of 
T.R.F. ahead of a straight super-hetero- 
dyne circuit have been known for many 
years. Years ago this T.R.F. addition could 
not be effectively applied, due to the fact 
that tubes then available were unsatisfac- 
tory as tuned radio frequency amplifiers, 
especially on the higher frequencies. Now 


Photo above shows the finished signal booster, while diagram below shows its simple construction. 


t Ao fp ee 


——— a ame a ee ——— - 
*IN-OUT” SWITCH 7 d OUTPUT 


RANGE SWITCH 


et ee Se — ae 


A 
110° 
OHMS 


50 OHMS 


1 - 
OHM Z? 


00000 


0000000 


SWITCH 
ON 
GAIN 
CONTROL 


RECEIVER 


TO 
C= COMPENSATING CONDENSER, 15MMF DOUBLET 
C1,C2,C3="3GANG CONDENSER ANTENNA 
260 MMF PER SECTION 
C4,C9= 10 MMF, MICA(EACH) INCLUDED 
IN COIL ASSEMBLY. 

C5,C6,C7, C8, C10,C11,C12,C13= TRIMMERS 
INCLUDED IN COIL ASSEMBLY. 
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Radio Construction 


Top view of the pre-amplifier with cover of cabinet swung back. 


that efficient T.R.F. amplifier tubes are 
available, the application is applied to all 
good receiver designs where cost is not a 
first consideration, 

The addition of one or more stages of 
T.R.F, to existing receivers permits im- 
proving the signal-to-noise ratio, the sensi- 
tivity and probably most important, also 
provides a more favorable image ratio. The 
last mentioned feature is a most desirable 
addition if the existing receiver does not 
have a T.R.F. stage or if the T.R.F. stage 
included is inefficient. A signal booster can 
of course also be used with a T.R.F. re- 
ceiver or with a regenerative short wave 
receiver, to obtain the improvements avail- 
able, mentioned above. 

The Meissner signal booster to be de- 
scribed in this article is ordinarily marketed 
as a completely constructed and wired in- 
strument ready for operation, For the bene- 
fit of radio experimenters, the manufac- 
turer has given permission to publish the 
design details of this modern instrument. 

Two Stages of T.R.F. Boost Signals 

_ The signal booster consists essentially of 
two stages of tuned radio frequency ampli- 
fication, with provision for antenna input 
and for a matched output to standard re- 
ceiver antenna circuits, To make the instru- 
ment most useful, it has been designed for 
a wide frequency coverage, viz. 1.6 to 31 
megacycles, in four bands. 

The R.F. transformers used to cover the 
above mentioned range are machine wound 
and accurately adjusted using precision 
measuring instruments, in order to secure 
accurate tracking and also so that the fre- 
quency coverage will indicate properly on 
the calibrated scale. In view of this it is a 
very difficult proposition to duplicate the 
coils by hand and not suggested, accordingly 


the winding data is omitted. If desired, 


standard R.F. transformers can be used for 
one or two stages experimentally, for exam- 
ple for a broadcast band booster using the 
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circuit described. However, in the case of 
requirements calling for complete short 
wave coverage, the manufacturer’s tuning 
unit can be secured at a reasonable cost; 
considerably less than it would cost to 
duplicate one by hand. The tuning unit con- 
sists of the four point multiple switch, the 
twelve R.F. transformers and eight trim- 
mer condensers, all assembled, wired and 
pre-aligned, ready for wiring into a booster 
circuit. This unit is tuned by a three-gang 
260 mmf. variable condenser. 
4-Band Switch Tunes in Signals 

The accompanying schematic wiring dia- 
gram is complete in every detail and clearly 
shows the special four-band switch together 
with the associated R.F. transformers, tun- 
ing condenser and trimmers. For each of 
the four bands, the three R.F, transformers 
are different, the first transformer is the 
antenna or doublet input, the second trans- 
former a high gain interstage and the last 
transformer an output unit. The latter has 
an output winding of proper characteristics 
to match the input circuit of standard re- 
ceivers. As all the transformers and the 
associated gang condenser are designed to 
track accurately, the output circuit delivers 
maximum possible energy to the associated 
receiver over the entire frequency range, 
the main purpose being to over-ride the 
tube or circuit noises which may be gen- 
erated within the receiver. Accordingly, in 
tuning in a weak distant signal using the 
signal booster, the over-all response is simi- 
lar to that obtained when tuning to a strong 
local signal on a receiver alone. Under these 
conditions the signal is clear and strong 
and background noise at a minimum. 

By designing the circuit for the 6AC7/ 
1852 “television” tube for the R.F. amplifier 
stages, excellent gain is obtained even at 
the highest frequencies, together with good 
circuit stability and a low noise factor. 

This useful instrument is not difficult to 
build. Accompanying drawings give full 
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eas et dafaile “of the toner varie ee. 
oe panel. ‘It will be noted that a standard 
‘chassis is not suitable for the design, first 
- because of the 4” depth required and sec- 
- ondly due to the fact that one side of the 
chassis must be removable in order to com- 
_ plete internal connections. 


Construction Details 

After providing the chassis and_ panel, 
assembly is started by mounting the power 
transformer and the tube sockets, noting 
that the two ceramic sockets are for the 
R.F. amplifiers. Next mount-the electrolytic 
filter condenser above the chassis and the 
filter choke underneath the chassis and also 
mount the fuse extractor post. On the rear 
of the chassis mount the two 3 terminal 
connection posts. On the front of the chassis 
mount the compensator condenser (a 15 
mmf. variable) to the extreme left position 
and the volume control-switch to the ex- 
treme right position. 

Two 4 terminal tie lugs are mounted un- 
derneath the chassis, to the left of the R.F. 
sockets and two 3 terminal tic lugs are 
mounted to the right of the R.F. sockets. 


‘The above tie lugs accommodate: all the 
‘small fixed condensers and resistors: with 


the exception of the one .01 mf. condenser 
connected at the power transformer pri- 
mary. One side of the small resistors or 
fixed condensers should be connected direct- 
ly to the indicated socket terminals or 
ground where possible, using the tie lugs 
for the “live’ anchors. The R.F. leads 
should be kept to minimum lengths and the 


 R.F. leads separated as far as possible. 


The parts installed so far can now be 
wired, including the line cord and making 
sure all connections are well soldered and 
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NOTE. 


Details of chassis, etc., of the signal booster. 


LEFT SIDE OF 

CHASSIS MUST 
BE REMOVABLE 
WITH SCREWS 


3HOLES, 34"DIA. FOR 
COND. STATOR TERM ’'LS 


FLY CUT 
FOR 3 
SOCKETS 


(HOLES 
1H16"D1A.) 


FRONT 
VIEW ~ 


SHOLES S/AG"DIA FOR 
GANG COND GNO TERM 


‘The next ‘step involves placin 
gang condenser in position followed — 4 
mounting the dial assembly. When the gang 


condenser is fully meshed, the dial pointer the 
should be at the extreme right or low fre- 


quency end of the scales. 


The R.F. transformer-switch ae 


can now be placed into position, the front 


‘end being held into place with the shaft 


bushing and the rear end held with the 
bracket provided. The connections to the 
above assembly are then made, including 
connections to the gang condenser stators, 
as indicated in the wiring diagram. 

The antenna switch is placed into posi- 
tion, also fastening the front end to the 
chassis with the shaft bushing and the 
rear end to the back of the chassis with 
screws and spacers, The switch is then 
wired. 

To this stage, the assembly and wiring 
has been confined to the chassis. The front 
panel is held to the chassis using four dowel 
spacers together with screws and nuts. With 
the front panel in place, the dial assembly 
can be completed by adding the escutcheon 


and wiring the dial lights. This completes _ 


the assembly and tests for operation and 
alignment should be made before inserting 
the unit into a cabinet. 

Provided a high resistance or vacuum 
tube voltmeter is available, a preliminary 
check can be made by inserting the tubes, 
connecting the power and measuring the 
voltages at the R.F. tube sockets. The plate 
yoltage should be about 260 to 300 volts 
and the screen voltage about half that 
amount. The control grid voltage will vary 
depending upon the Gain Control adjust- 
ment, same giving minimum reading with 


frequency involved is 8 megacycles; then 


ee i ee ae and D on th 
input terminals and a ‘ground connected 
G. Assuming the associated receiver 
has provisions for doublet input, the boos 
output terminals A, D and G, are connecte 
to corresponding tog She on the receive 
input. However, if the receiver is only 
arranged for a single aerial, then a wire 
is run from booster output terminal A to 
receiver antenna post. Posts D and G onthe 
booster output terminal are connected to- — 
gether and to the ground post on the re-*- 
ceiver input. : e 
When the booster is to be operated aces 
an ordinary aerial, the aerial is connecte 
to A on the booster input. Posts D and G 
on the booster input are connected together 
and to ground, The inter-connections from 
booster to receiver are the same as pre- 
viously indicated. Best results will be ob- 
tained when the booster is located imme- 
diately to the left of the receiver input 
connections, so that the connecting leads 
between the two units will be at minimum — 
length, A piece of low-loss concentric cable, 
such as Amphenol: No, 72-12 is ideal for 
the inter-connections “A” and “D”. 
Turning the Booster Switch to the “Out” 
position now connects the aerial directly to 
the receiver without any booster action. 
The desired signal can now be tuned in on — 
the receiver alone and assume the signal 


the Booster Switch can be turned to the 
“In” position, the booster Range Switch — 
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O i should be adjusted as 
high as possible and .the receiver gain re- 
rded correspondingly, in order to obtain 
the most favorable signal-to-noise ratio. 

The booster “In-Out” switch controlling the 


ments off, so that the booster is always 


ready for immediate operation. _ 
_ In some instances, it may be found that 
a signal received on the receiver alone, dis- 
appears when the booster is connected into 
circuit. In that case the signal being re- 
ceived was an image and disappeared when 
- the booster was switched in, as the added 
tuned R.F. stages discriminate against 
images. Therefore it is always important 
that the receiver and booster both be tuned 
to the true signal frequency for true maxi- 
mum results. 

The gain control on the booster permits 
variation of amplification right up to the 
oscillating point. This is important because 
the input and output loads on the booster 
vary, according to the types of aerials and 
receivers used, and no one fixed adjustment 
of booster gain could possibly be suitable 
for all conditions. 


Use on T.R.F. and Regenerative Sets 
When using the booster with a T.R.F. 
set or with a regenerative receiver, it is 
important that both the booster and receiver 
be tuned closely as possible to the signal 
frequency, so that the booster gain can be 
advanced substantially without the booster 
circuit oscillating. 
Alignment can be checked by either using 
a signal generator or on received signals. 
Each of the four bands must be aligned. If 
a signal generator is available the align- 
ment points are as follows, for range 1 
(3.7 mc.); range 2 (10 mc.); range 3 
(16 mc.) and range 4 (28 mc.). If received 
signals are used for alignment, the same 
should be selected approaching the above 
values. With the received signal coming in 
steadily, first adjust the booster compensa- 
tor condenser and then adjust the trimmers 
on the R.F. and output transformer for the 
‘range position involved. These trimmers 
are adjusted for maximum response, at the 
same time keeping the receiver gain control 
at a minimum, in order that corresponding 
changes in signal strength are readily dis- 
~ cernible. 
_ While a signal booster substantially im- 
proves the DX reception possible, using 
only an ordinary aerial and average re- 
ceiver, greatly improved results will be 
obtained by erecting the best possible aerial, 
preferably of the doublet type. By erecting 
_ two doublets at right angles to each other, 
each with separate low-loss co-axial cable 
lead-in, a switch can be provided to connect 
_ to either one of the two doublets. Depend- 
ing upon,the direction of arrival of the de- 
sired signal, one of the doublets will in- 
variably collect more signal strength than 
the other and give a better signal-to-local 
“noise ratio. 
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E List of Parts 
—Cabinet, 11144” long, 9” high and 1134” deep, 
No. 9781 


Front panel, etched dial markings, 114%” x 9” 
1/16”, No. 9779 

assis, (as per detail drawing, No. 9657) 
—Power transformer, primary 110 volt 60 cycle 
C. ect 6.3 volt fil., 5 volt fil. and 
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for only 257 


with purchase of 
any BUD product from 


“When did I last work W8VCC?” 
... “What was my last report from 
W9TLQ?” ... “What frequency is 
W8CTI?” 

Now, for the first time, you can get 
the answers to these and other ques- 
tions with the helpful new QSO Index! 
There’s a card for every station you 


your jobber during March and April 


Your jobber has a wide range of BUD radio parts, scientifically designed to give 
you maximum performance at minimum cost. Or consult your latest BUD Catalog. 


Attractively 
graphed steel cabinet— 

10 buff bristol index 

cards—100 printed station 
cards (8"x5") with spaces 

for all important information. 


work, alphabetically arranged for easy 
reference. Saves tedious time spent in 
looking up call letters in your log. 

The regular price of the QSO Index, 
based on quantity production, is 75 
cents. But during March and April you 
may obtain yours for only 25 cents with 
the purchase of any BUD merchandise 
at your jobber. 


BUD RADIO, INC. 


CLEVELAND, OHIO 


1—Filter choke, 20 hy., 20 mil. No. 19256 

1—Filter electrolytic condenser, 15-15 mfd., 
volt No. 16124 

7—.01 mf., 400 volt paper condensers, No. 14110 

1—Compensator variable condenser, 15 mmf, 
No. 17150 

Following % watt resistors, 2—110 ohm, 2—one 
ohm, 2—1000 ohm, 2—50 ohm 2—40,000 ohm 

1—5000 ohm gain control with A.C. switch. 
No, 19514 

1—3-gang, 260 mmf. variable condenser. No, 17151 

1—Shield for gang condenser. No. 9783 

1—Special switch, 2-gang, 4-position. No. 19494 

1—4-band, R.F. transformer assembly, with special 
switch and trimmers, wired and pre-aligned. 
No. 9782 

1—Moulded Octal socket. No. 9349 

2—Ceramic Octal sockets. No. 8437 

1—Line cord and plug. No. 12434 

1—Tuning knob. No. 25-8225 

4—Bar knobs. No. 25-8222 

1—Dial mechanism. No. 19322 

1—4-band calibrated scale dial. No. 19513 

1—Dial escutcheon. No. 19516 

2—Dial lights. No. 19262 

2—3-terminal connection blocks each marked **A,” 
ep and “Gl? No. (16738 

1—Littelfuse fuse extractor post and % ampere 
fuse 


MISCELLANEOUS HARDWARE 


4—Wood dowel spacers, 3” O. D. x %” I. D. x 
11/16” long 

25 feet push back connection wire 

2—4-terminal tie lugs and 2 3-terminal tie lugs 

4—-Rubber feet for cabinet 

1—Rubber grommet for line cord 

12—No. 8 rd. hd. drive screws 34” long for front 
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panel ‘ c 
7—No. 6 rd. hd. drive screws, %4” long for re- 
movable chassis side 
4_No. 6 32 x 1” rd. hd. mach. screws with nuts 
_ and lock washer, for front panel 
4__No. 2 56 x 3%” rd. hd. mach. screws, 
lock washers for dial escutcheon 
3—No. 8 32 x 34” rd. hd. mach. screws, 
lock washers for gang condenser 
14—No, 6 32 x 3%” rd. hd. mach. screws, 
lock washers for sockets, filter choke 


TUBES 


2—RCA 6AC7/1852 R.F. amplifiers 
1—RCA 5Y4G or 5Z4 rectifier 

Manufacturers’ numbers given in the list of parts 
are those of the Meissner Manufacturing Co. Sub- 
stitutes, if identical in electrical characteristics and 
quality may of course be used. : 


nuts and 
nuts and 


nuts and 
and ties 
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Whatever YOU 
4 \\WANT in A 
HEADSET 


You’ll find in a Cannon- 
Ball Guaranteed Head- 
set: Sensitivity. Clarity 
of tone. Dependable per- 
formance. Quality at fair 
price. Folder T-22 il- 
lustrates complete line. 


Scientifically 
Built 
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c. F. CANNON COMPANY 
SPRINGWATER, N.Y. 


BUILD THE 


BROWNING 

AUTODYNE fee 

CONVERTER f= 
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SELECTOR 


Make 

5 to 185 meters. 

Available in kit form 

Laboratory wired and tested, $19.80 (less 1852 tube) 

Cabinet: Black or Grey crackle finish. 
BROWNING LABORATORIES, INC. 


750 MAIN STREET WINCHESTER, MASS. 
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A\ Modern “Hi-Fi: 
John T. Wilcox, W2CLS* 


This very excellent audio amplifier can be used 
with phono pick-up, a microphone, radio tuner, 
etc. It has a wide frequency response—from 25 
to 15,000 cycles. The final stage is of the 
“push-pull” type—the phase inverter is self- 
balancing, with very good regulation. The am- 
plifier has a measured output of 12 watts, with 
very low distortion. 


The complete high- 
fidelity audio amplifier 
is shown at the left, 
with the controls ‘and 
switches mounted on 
the chassis. Standard 
parts are used and it 
is easy to wire. 


© HERE is an amplifier that is well suited 
to present-day needs, it has an extremely 
wide band response and a very low distor- 
tion level. The measured range of this 
‘amplifier extends from 25 to 15,000 cycles. 
It is down 1% d.b. at 25 cycles and up 
1 db. at 15,000 cycles, measured in the 
low-gain channel, tone control off. 

This makes an ideal amplifier for fre- 
quency and amplitude modulation reception, 
P.A. work, recording and other special 
applications such as: measurement work, etc. 
Other features are compactness (chassis 


*Engineer, Lafayette Radio Corporation. 


Wiring diagram for the amplifier, also top view of chassis layout. 


OUTPUT 
TRANSFORMER 


size only 6” x12” x2%4") and low cost to 
construct and ease of construction. 

Controls are provided to fade from the 
high-gain channel to the low-gain channel, 
and also a very gradual change tone-con- 
trol. A switch to change impedances quickly 
is provided, which eliminates soldering and 
resoldering speaker plugs. 

The circuit line-up is as follows: a 6SJ7 
is used as a high-gain pre-amplifier; a 
6SC7 is used as a phase-inverter, this is a 
dual triode tube (the low gain input also 
feeds this tube) ; a pair of 6V6G tubes are 
the final push-pull amplifiers. The rectifier 


GSEs: 
PHASE NWERTER 


1 MEG 


X80. = 
RECTIFIER 


LOWATT HIGH-FIDELI 


is the old reliable 80. The phase inverter 
circuit is self-balancing and has very good 
regulation, which accounts for an output 
of 12 watts measured, with very low dis- 
tortion, an 

The circuit as shown should need no 
further explanation to wire, even to a 
novice, as the socket terminals which are 
the main cause of confusion are clearly 
marked. Any one who can handle a few 
simple tools and a soldering iron can easily 
build this amplifier and derive a lot of 
pleasure out of the time spent. 


The parts are so laid out that the leads 


are very short and when wiring in the 


various resistors and condensers, the extra 
length of. wire should be cut off. Keep all 
the parts flat to the chassis. This will make 
a very neat wiring job and helps in re- 
checking any parts or wiring, 

The hum-level of the amplifier is very 
low, and a bottom metal plate with felt feet 
is included with the complete kit, to pre- 
clude the possibility of stray A.C. fields 
from inducing hum. 

Any good P.M. speaker or separately 
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AMPLIFIER : 


excited speaker can be used with the ampli- 
fier. It should, however, have a very good 
frequency response curve. Buy the best you 
can afford as this amplifier will do justice 
to even the best of speakers. A P.M. speaker 
is preferred because some A.C. type speakers 
may produce hum. A 5 or 6 inch P.M. 
speaker can be used as a tweeter (high 
frequency response) as shown in Figure 
No. 4. However, it is recommended that a 
special P.M. tweeter speaker be obtained 
for the best results. ; 


A tweeter is not needed to note the dif- 
ference between this amplifier and-the usual 


run .of amplifiers. The difference is really - 


amazing on any good single speaker. 


The low-gain channel is used for phono 
pickups, also frequency and amplitude 
modulation tuners, and the high-gain chan- 
nel is used for mike input. Any high im- 
pedance mike can be used with good results, 


The various types of recorders can be con- 
nected as shown in Figures Nos. 5, 6, 7. 


Adjust the series resistor on the crystal 
cutters while making a few test records 
until best results are obtained; after it is 
once adjusted it can be left set. This resistor 
varies the response and while it is not too 
critical it should be adjusted to give a 
good high frequency response. 


Parts List 


10-12 Watt Hi-Fi Lafayette Amplifier 


1—Power transformer; K1460 

1—Filter choke; K1578 

4—Octal sockets; K13050 

1—Speaker switch; K11510 
1—Amphenol mike plug; K13359 
1—Special chassis (punched) with bottom plate 
1—Line cord and plug; K13285 

1—1 megohm fader; K9004 

1—1 megohm tone control; K9129 
1—Terminal strip; K13145 

2—Knobs; K13053 

1—Crowe dial scale; 437 

1—Crowe dial scale; 439 

1—Toggle switch; K12836 

1—On-off plate for above; K12818 
1—Fuse holder; K12325 

1—Phono plug and socket; K13311 
1—Special output transformer 
1—Special 15 megohm resistor, % watt 
1—1.5 megohm resistor, % watt; K4248 
3—0.25 megohm resistors, % watt; K4285 
3—0.1 megohm resistors, % watt; K4281 
1—0.05 megohm resistor; K4277 
1—1250 ohm resistor; K4257 

1—10,000 ohm resistor; K4269 

1—200 ohm resistor, 10 watts; K4439 
1i—0.004 mf. condenser; K2634 

1—0.02 mf. condenser; K3188 

3—0.05 mf. condensers; K3189 

2—0.1 mf. condensers; K3182 

2—1.0 mf. condensers; K3172 

1—0.006 mf. condenser; K3186 

1—10.0 mf. condenser; K3381 

1—8.0 mf. filter condenser; K492 
1—30.0 mf. filter condenser; K2766 
Hardware assortment including wire and solder 
Diagram and instruction sheet 
1—4-prong socket; K13057 
1—Amphenol mike socket; K13361 

1—3 ampere fuse; K12381 


TUBES 
1—6SJ7 
1—6SC7 
2—6V6G 
1—80 
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Ricardo Muniz, E.E., and 
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In the drawing above, the wiring diagram of the “high fidelity’ audio amplifier is shown, together with 
picture diagram. This amplifier has been carefully tested in the laboratory, and the results of course 
depend a great deal upon the quality of the loudspeaker used with it. Either a high-fidelity loudspeaker 
should be used, or else a tweeter should be used in conjunction with an average range, good quality speaker. 
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High-Fidelity 
Phono A\mplifier 


@® THE amplifier and combination de- 

scribed was designed and built first of 
all because high-fidelity reproduction of 
phonograph records was desired. In view 
of this fact, most of the lower-priced com- 
mercial combinations, which could be pur- 
chased for anywhere near the construction 
cost of this amplifier, offered very little 
satisfaction, as far as high fidelity goes. 
Almost any kind of a radio-record player 
would cost a great deal more than the 
type we have constructed here, and by no 
means compare in quality of reproduction. 
I do not intend to imply, however, that 
there are not any number of good com- 
bination assemblies on the market, but only 
that for those who care to construct their 
own amplifier and tuner assembly, they can 
do far better. from the standpoint of high 
fidelity, dollar for dollar, with the equip- 
ment we are about to describe. Most of the 
lower priced commercial units have single- 
ended output, with a pentode used for high 
gain, and thus add considerable distortion, 
not to mention the use of a five or six inch 
speaker, The layman can see that this makes 
for poorer reproduction, 


Pickup and Speaker 

Probably the most expensive units in our 
entire amplifier and associated equipment 
are the speaker and pickup. As you can 
readily see, it is important that, first of all, 
you should choose a decent pickup and lastly 
that the speaker should be parallel in 
quality. The choice of these should be 
made dependent upon the result you expect 
and, of course, the amount of money you 
care to spend. There are any number of 
good pickups on the market at very rea- 
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sonable prices which may be equalized with 
the circuits given here to produce excellent 
quality. These range in price from $3.00 
to $5.00. The speaker used in the original 
was a twelve inch model, and it is advisable 


This high-fidelity audio am-. 
plifier can be built at very 
moderate cost. It has been 
tried out thoroughly by the 
engineers in a radio broadcast 
station, measurements hay- 
ing been made as to the 
quality of the reproduction 
with suitable measuring in- 
struments. Not only is this 
amplifier useful for micro- 
phone or phonograph pick- 
up, but it may also be em- 
ployed in connection with a 
radio tuning unit. 


Left—front and rear views of the 
cabinet containing phono furn- 
table, loudspeaker and the high 
quality audio amplifier here de- 
scribed. The amplifier is seen af 
the bottom of the cabinet and a 
radio tuning unit is mounted in 


the top of the cabinet. 


Milton T. Putnam 


Chief Engineer, Station WDWS, Champaign, Illinois 


to use at least a ten inch unit if you wish to 
get reproduction of the lower bass notes. 
A satisfactory speaker may be purchased 
from any one of the leading radio supply 
houses, ranging in price from $4.00 to 


Top and bottom views of the Hi-Fi audio amplifier are shown below. 
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$6.00, and up. It need not be of the per- 
_ manent magnet type, except for conven- 
ience. As a matter of fact, it: would be 
considerably cheaper to buy an electro- 
dynamic and add filter to the power supply 
circuit by using its field as a choke. 
: "Phase Inverter" Used . 
Ordinarily the other important -factor 
which limits frequency response of an am- 
plifier, outside of its fundamental design 
and circuit components, is the use of trans- 
. formers throughout the circuit; In this par- 
ticular case, we have used only one trans- 
former in the -entire audio line-up, this 
being facilitated by the use of the phase 
imverter circuit. With the use of a special 
bass and/or hi-frequency lift circuit, the 
response remains substantially flat over a 
range of the audio spectrum greater than 
that recorded on the average phonograph 
records. We will later go into more detail 
on the normal frequency response of the 
average crystal pickup, and how it may be 
equalized for other response characteris- 
tics. Also the use of the phase inverter cir- 
cuit and the bass and hi-lift equalizer cir- 
cuit will be discussed and explained more 
fully. 


Tuner: As for the tuner, well, that again 
depends upon what you may expect or desire 
in the way of radio reception. You have 


made no attempt to go into detail on con- 
struction or choice of a tuner, In this case, 
I happened to have access to one of the 
four tube “A.C.-D.C. orphans,” which 
worked out very well for size. By eliminat- 
ing the output stage entirely, the overall 
distortion is decreased and the frequency 
response is improved. One thing in favor of 
the smaller, super-het “fidgets,” used as a 
tuner, is that probably they will not have 
over one I.F, stage and though their gain 
may be less, the frequency response may be 
considerably better, due to the use of less 
tuned circuits. Incidentally, if you do desire 
better audio frequency response from the 
tuner and do not mind losing considerable 
gain, the resonance curve of the I.F. stage 
may be flattened with the proper value of 
resistors connected across the I.F. trans- 
- former, In the case of those who desire a 
receiver to have a great deal of selectivity 
and sensitivity, the above suggestions are 
very irrelevant, since it is impossible to 
have a high-fidelity receiver with a great 
deal of selectivity and gain. High fidelity 
depends upon the flatness of the response 
: curve of any given tuned circuit, and a 
Bee: receiver which has a great deal of selec- 
yf tivity and gain is required to have a very 
Marrow, and. sharp resonance curve. The 
method of connecting the tuner to the am- 
plifier is shown clearly in the diagram. 


P.A. and Other Applications 

Many of you who happen to want a good 
-—s amplifier for one purpose or another, may 
desire to use it in conjunction with a port- 
able record player, or perhaps connect a 
pre-amplifier to it and have a high quality 
P.A. system capable of ten to twelve watts 
output. You might even connect a crystal 
microphone in place of the pickup; how- 
ever, it will not drive the 6F6 grids to full 
output. There are any number of applica- 
tions for the amplifier. You may use the 
same circuit for a modulator in your “ham” 
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Radio Construction 


rig, simply by changing the output trans- 
former to match the class “C”’ load im- 
pedance. 

The tube line-up is straight-forward. The 
input tube is a 6C5 which has a high-trans- 
conductance and a comparatively high am- 
plification factor, which makes it excellent 
as an amplifier in this particular applica- 
tion where the signal voltage may be fairly 
high from the pickup. Actually the voltage 
peaks generated across one megohm grid 
resistor from full output of the pickup 
may reach fifteen volts or more during loud 
passages in recordings. This danger of over- 
loading in the grid circuit is partially elim- 
inated in the equalizing circuit for the pick- 
up, and by using a volume control in the 
first stage. 
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The 6N7 was chosen for the phase in- 
verter since two triodes were required for 
the balance circuit, as explained later on. 

The 6F6’s are triode connected, class 
AB?, capable of approximately ten watts 
output with very low distortion, ranging 
from three to four per cent. It is generally 
accepted that we hear nothing less than 
eight to ten per cent distortion. The plate- 
to-plate load impedance under these oper- 
ating characteristics is 10,000 ohms, and the 
cathode bias resistor is approximately 750 
ohms, with 300 to 350 volts on the plate. 

There has been a lot said in favor of and 
also against phase inverter circuits replac- 
ing inter-stage transformers, Any engineer 
will concede, first of all, that phase inverter 
circuits are cheaper than an average trans- 
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former, and very much cheaper than a 
transformer which will give high-fidelity 
frequency response. Of course, there is the 
argument of unstability and difficulty in 
balancing the grid drive to the following 
push-pull stage; however, in recent circuit 
designs most of these difficulties have been 
overcome. In this circuit, shown here, using 
both triode sections of the 6N7 operating 
180 degrees out of phase, we have a self- 
balancing phase inverter. The usual diffi- 
culty in these circuits is that of obtaining 
the same amount of grid drive on each of 
the output tubes; however, with the values 
used here for grid resistors and plate load- 
ing resistors, you will experience no diffi- 
culty in getting the circuit to work with 
excellent results. To allay most criticism 
from the engineers, I had better explain 
that I do not imply that the grid drive on 
both of the output tubes is EXACTLY 
equal; however, with the values of resist- 
ance ordinarily used, the ratio of signal 
voltage on one 6F6 grid to the other is 
approximately 1.1 to 1, or less. A ten per 
cent unbalance in the pushpull output stage 
is easily tolerated, 


Incidentally, for those who may appre- 
ciate inverse feedback, degeneration, nega- 
tive regeneration, or whatever you may 
please to call it this amplifier has it, since 
4 part of the output of one triode section of 
" the 6N7 is fed back 180 degrees out of 
ss phase to its own grid. I might add, for 

those who are not familiar with the far- 
flung attributes of degeneration, that briefly 
it stabilizes the amplifier, decreases phase 
and frequency distortion, reduces the noise 
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generated in the amplifier, and makes the 
amplifier independent of electrode voltages 
and tube constants, ie. slight differences 
to be encountered in tubes of the same 
type from the same manufacturer, but per- 
haps slightly different in electrode -charac- 
teristics. Actually, there is a small amount 
of gain lost in any degenerative circuit, this 
being a function of the voltage fed back 
and the original gain of the amplifier. The 
actual amount of inverse feedback in the 
circuit is comparatively small. This degen- 
eration is one explanation for the difference 
in signal potential on the grids of the two 
6F6’s. 


The bass and high lift circuit in the grid 
and cathode return of the 6N7 was designed 
by Wayne Batteau, one of our engineers 
here at the station, and we have used it 
with excellent results in the audio equip- 
ment here at WDWS. The effectiveness of 
either circuit depends upon the settings of 
the potentiometers connected across the 
inductance and the resistance in series with 
the capacity. To increase the “lows,” you 
turn R5 to greater resistance, and to in- 
crease the “highs” 
value of R6. 


Pickup Equalizer Circuit 

Now we will consider the equalizer cir- 
cuit in the pickup itself. It is characteris- 
tic of any crystal pickup to have a rising 
bass response, ie, it has greater output 
on the lower range of frequencies. The 
equalizer circuit, or tone control, shown 
here, for the pickup will tend to flatten 
the response curve of the device and extend 


ON PLUG 


TO SHANK OF PLUG 
~ EQUALIZER CIRCUIT FOR PICKUP~ 


Diagram of the high-fidelity audio amplifier here described by Mr. Putnam. The cost of building the amplifier is very moderate. 
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its response range to 6,000-7,000-8,000 
cycles per second, depending upon the par- 
ticular pickup you are working with, It © 
is generally accepted information that the 
average popular-priced phonograph records 
are recorded in the range extending from 
about 70 to 6,000 or 6,500 cycles per second. — 
Some of the better classical .recordings ex- 
tend into a slightly higher audio range. 
Usually it is true that the higher fidelity — 

the reproducing equipment, the more audible _ 
surface noise and record “scratch” becomes. 
If, however, there is no “scratch” at all to — 
be heard through the speaker, it is a pretty — 
good indication that the amplifier is def- — 
initely deficient in the higher tonal range- 
Again it is a matter of choice and taste — 
and presents no small problem around a — 
radio station, Good engineering practice 
says that the response from the turn-tabl 


general says, “No, too much scratch.” It og ¥ 
still a matter of taste. 


Circuits All Tested ; sia 

In concluding, I would like to assure you — 
who are about to construct this comple = 
assembly, or any part of it, that it is simp 
to build, the circuits are tried and tested, 
and the results will be excellent if cot 
structed properly. All of the claims ma 
herein have been verified with measureme 
taken with equipment here at the stati 
The distortion measurements were ta 
with the RCA 69B, direct-reading di 
tion meter at 400-1, 000° and 5,00! 


aoe Sica 


response measured with the RCA beat fre- 

| quency oscillator and Weston meters showed 
-! the amplifier flat within plus or minus 2DB, 
' from 50 to 7,500 cycles per second, dropping 
off slightly, to 9,000 cycles per second. 

As we are primarily interested in repro- 
duction of sound, a great deal of time will 
“not be spent describing the cabinet. There 
‘are many possible arrangements for this 
‘assembly, such as a portable record.player 
‘in a case, with the speaker and amplifier 
‘in a large cabinet. It is important to keep 
‘in mind the fact that a large cabinet is 
necessary if the speaker is expected to 

reproduce the lower bass notes. At least it 
‘should have a large baffle. In the case of 
the writer, I purchased the cabinet shown 
here for $1.50 and lined it with Celotex to 
‘reduce cabinet resonance or “boom.” 

The A.C.-D.C. tuner is connected through 
an old car radio dial by flexible shafts and 
mounted out of sight in the top of the 

cabinet. The shelf was put in to facilitate 
‘the mounting of the turn-table. 
This is only one idea, and I.am sure you 
will have better ones for a cabinet or 
“arrangements to suit your own particular 
application, 


Parts List 
IR.C. (Resistors) 


» R1—.5 megohm, % watt 
R2—5 megohm, % watt 
R7—2,500 ohms, 1 watt 
R8—250,000 ohms, % watt 
R9—50,000 ohms, % watt 
R10—.25 megohm, % watt 
R11—1,500 ohms, 1 watt 
* R12—250,000 ohms 
R13—250.000 ohms 
R14—250,000 ohms, % watt 
R15—250,000 ohms, % watt 
R16—100,000 ohms 
_~R17—750 ohms, 10 watts 


STANCOR (Transformers and Chokes) 


T1—700 volt, center tap, 70 mills sec. with 5 volt 
at 3 amps. and 6.3 at 2.5 amp. filament wind- 
ing, type P6011 


four per cent overall distortion. Frequency — 


T2—Type A3852, universal output transformer 
er for 10,000 ohm primary 8 ohm voice 
coi ; 

CHi—tType 1707, 10 henry choke ; 

CH2—Type C1708, 9 henry choke, 85 mills 


CENTRALAB (Volume Controls) 


R3—Standard midget radiohm, 500,000 ohms, 
taper No. 1 with switch 

R5—Wire wound radiohm, 1,000 ohms, part No. 
VF129 

R6—Same as R5 


MALLORY (Condensers) 


Ci—.0001 mf, mica condenser 

C2—.00005 mf. mica condenser 

C3—25 mf., 50 volts, type 14, electrolytic condenser 
C4—.1 mf., paper tubular, type TP 

C5—8 mf., 450 volts, type 61, electrolytic con- 

denser 

C6—25 mf., 50 volts, type 14, electrolytic condenser 
C7—.1 mf., paper tubular, type TP 

C8—.1 mf., paper tubular, type TP 

C9—25 mf., 50 volts, type 14, electrolytic con- 


denser 

C10—8 mf., 450 volts, type 61, electrolytic con- 
denser 

C11—16 mf.; 450 volts, type 64 

C12—.5 mf., type TP, tubular paper 

C13—.001 mf., paper tubular condenser 


AMPHENOL (Sockets) 


4—Octal sockets 

2—4 prong sockets 

1—No, B483, male type plug and receptable 
1—No. B1625 plug 


RAYTHEON (Tubes) 


1—6C5 
1—6N7 
2—6F6 
1—Type 80 


MISCELLANEOUS 


1—Carter closed-circuit phone jack and plug 

1—7x13 crackle-finish chassis 

1—12 inch dynamic speaker, either permo-dynamic 
or electro-dynamic, such as Utah model 12P, 
or any 12 inch electro-dynamic speaker (with 
1,000 ohm field) 

4 dozen terminal strips for mounting of parts 

25 ft. cloth covered push back hook up wire 

4-wire cable for connecting speaker, if electro- 
dynamic is used 

Switch 1, single pole, double-throw switch, rotary 
type 

Nut, bolt and washer assortment 


Have You VAC? 


@® THE handsome 9” x 12” VAC Certificates are 

still available and will grace any DXer’s wall. 
To be eligible for this DX honor, a phone OSL is 
needed from each of the 6 continents, Asia, Africa, 
Europe, Australia, North America and South 


s > 


(VERIFIED ALL CONTINENT : 


America (Java and Philippines count as Asia). 
Send in these six QSL’s with 25c for handling and 
costs; after checking, the QSL’s will be returned 
with certificate. Address V.A.C. Editor, Rapio & 
TELEvision, 20 Vesey St., New York, N. Y. 
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BIG 196 PAGE 


Radwo Catalog 


Here's A REGULAR ENCYCLOPEDIA 
of nationally advertised parts, 
radio sets, components, and 
equipment. Lists and describes 
everything a radio serviceman, 
builder or experimenter could 
ever want. 


Complete radios and phono- 
radio combinations, both AM 
and FM... PA systems and 
parts ...A full line of ham 
transmitting and receiving 
equipment . . . Thousands of 
hard-to-get parts . . . Test in- 
struments ... Tools... Special 
equipment... and lots of other 
items—all at Lafayette’s famous 
rock-bottom prices. 

don't put it off — 

MAIL THE COUPON NOW 

for your copy of 

LAFAYETTE’S BIG FREE CATALOG 


use the coupon 
below 


fayette 
Radio 


Lafayette Radio Corp, Dept. 4D-1 


NEW YORK, N. Y. 
100 Sixth Ave. 


CHICAGO, ILL. 

901 W. Jackson Blvd, | 

ATLANTA, GA. 

265 Peachtree Street 

BOSTON, MASS, 
BR 


100 Sixth Ave., New York, N.Y. or 
O01 W, Jackson Blvd, Chicago, Wt Neware Noe - 
g * Rush Free Catalog. PARAS 
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. Converting : 


‘Little N 


Lee Garrison 


Mr. Garrison, in the accompanying article, explains how he con- 

verted the “Little Nipper’’ 110-volt model receiver of the 9TX-30 

series, so that it could be operated on batteries, using the new 
miniature type 184 tubes. — 


@ THIS set was built for use by a friend 
who lives out in the mountains, a short 
distance from me. She wanted a set that 
would be inexpensive to operate, one that 
would “get” the stations and separate them 
satisfactorily. ; 

I first built the set, using the ‘Three 
Tubes equal six in this superhet” circuit. 
While it worked good, the results did not 
satisfy me. There was too much rewinding 
of the oscillator coil, and as I wanted to 
keep the expense down and use everything 
in the set that it was possible to use, I dis- 
carded the circuit. 

i found the answer to my problems in 
the new miniature tubes. The new minia- 
ture tubes more nearly duplicate the style 
of construction of the single ended tubes 
used in the electrical version. 

While I did not use any specific diagram 


.02- 
MF. —” 


C=56T. N224 occ. 
DOUBLE BANK WOUND. 


Q9TX-30 SERIES. 


LOOP FORM FOR REBUILT RCA"LITTLE NIPPER” 
WINDING= 29 TURNS N2 24 0.C.C. WIRE 


for this set, there are three commercial 
sets which contribute to the building of the 
finished product: RCA’s new _ portable, 
Emerson DU 379 and a Montgomery Ward 
and Company radio. 

After the set has been rebuilt, a slight 
re-adjustment of the tuning condensers and 
intermediate transformers, and the set is 
ready to go. 

After you have drilled out the sockets 
which are in the set, cut four pieces of 
heavy tin to fit over them and drill a 
five-eighths inch hole in the center of each. 
After you place the miniature sockets in 
the holes in the tin, solder the tin pieces 
over the original socket holes, This is 
necessary, as the miniature sockets would 
just fall right through the holes for the 
original sockets. 

Just a word about these sockets, they are 


Wiring diagram for low-voltage battery tubes as used by the author in re-wiring the "Little Nipper." - 


ipper 
for Battery 


MMF. MF. 
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so small and are not to be handled like © 
the larger sockets, they won’t stand it. 


My soldering iron ‘slipped and I knocked _ 


off two of the prongs on one of mine and 
had to use a new socket. Don’t have gobs 
of solder on your iron, or you'll have all 
of the prongs soldered together. How well 
my kid brother knows that now. 

These sockets are so small and dainty 
looking that they would make dandy orna- 
ments for the YL’s or ex-YL’s wearing 


apparel. A word to the wise is sufficient. — 


Hi! Je 7a 

Another thing you will notice in the 
diagram is that the bias resistor, instead 
of being grounded, is returned to the “A” 


minus lead. This is necessary, as it keeps 


the “B” battery from discharging through 
the electrolytic condenser. Instead of put- 
ting the switch in the “A” plus lead I put | 
it in the negative lead, to break the “A” 


minus and the “B” minus at the same time. __ 


‘Loop and Oscillator Circuits 


I used the resistors and condensers speci- _ 
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where noted; the oscillator circuit of the 
Emerson DU 379 and the loop antenna 
from the mail order portable (Montgomery 
Ward and Co.) 

I have tried several different styles of 
loops, but this one seems to work the best. 
It is the easiest to make and the least 
tricky of them all. 

Now, this loop is not needed, but as long 
as you have to buy the No, 24 double cotton 
covered wire to wind the choke coil, you 
might as well have a loop out of what is 
left. You can wind three loops and several 
choke coils out of a quarter. pound of this 
wire, so why waste it. 

This set gives excellent results. with the 
“B” voltage as low as 35 volts (38 volts 
no load). 

At 35 volts, the total cathode current 
is between 5%4 mills (ma.) and 6 mills 
current. drain. At 67% volts, the current 
drain on the “B” supply is between 8 and 
9 mills, 

Ata PM., P.S.T., KSL,- at Salt Lake 
City comes through with excellent volume. 
After dark, it gets practically all the sta- 

‘tions that the set did before it was con- 
verted to battery operation. 


Antenna May Be Used 

In metropolitan areas, the antenna can 
be anywhere from 15 to,25 feet long. In 
the country a longer antenna is to be pre- 
ferred; about 50 feet would be right. 

If it is desired to use this set as a port- 
able, the loop can be used. 

If the loop is used, connect the inner 
side of the winding to the tuning condenser 
and the outer end to the A.V.C. line. This 
loop works the best connected in that way. 

The best way to make the loop form is 
to make a rectangle on heavy cardboard, 
according to the dimensions given. It may 
take just a little extra work to make the 
form, but the results justifies the extra 
effort. 

If this set is to be used as a portable, 
the information below may interest the 
builders of this little set. It compares the 
finished set with four other miniature port- 


see 


Appearance of the re-vamped Little Nipper for operation on batteries is shown above, as well 


as appearance of 


for April, 1941 
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Radio Construction 


RADIO COURSE $ 


“Tamwell pleased with 


the Radio Course. I am at present doing part 


time radio service work for a radio store.” 
———— S. T. Alexander, Elroy, Wis. ears 


AMAZING REDUCED PRICE 


Exact reprint ef the regular $39.00 Radio Technical Institute 


¢ 
Rd 
G 


J 


POSTPAID 


PLACED ME IN 
MY RADIO JOB 


“The R.T.I. Course Shar : 

reprint ig a complete course is offered for only $1.95, the full price. This is the latest 
education in radio radio course complete in every way and exactly the same as the 
servicing. It put me much higher priced original lessons. Become a radio expert 


in my present’ job at 
a well known_ radio 
shop.’”’ James P. Mc- 
Intyre, Houston, Tex. 


almost for nothing, Act today while the offer lasts. 


You quickly learn radio with this 
Simplified training. You really get 
three courses in one: (1) Elements 


VERY MUCH of Radio and Electricity, (2) 
Practical Radio Servicing, and 

SATISFIED (3) Advanced Training. 
**T am very well LIMITED OFFER 

Pleased with the ‘ ; . 
Radio Course pur- No-risk free-trial given. 
chased from you a few Write to us today while 
weeks ago.’’ M. F. this -offer is in effect. 
Anderson, Denver, Limited quantity of 
Colo, courses printed to sell 

poee aay at the reduced price. 

E A 

SERVICEMAN FOR HOME-STUDY 
“The K.T.I. Course Get ahead in Radio with 
is worthy of space on this practical training, The 


any radioman’s shelf. 
He can get the value 
of the cost in an 
hour’s reading.’’ Wm. 
C. Mitchell of Parch- 


lessons are clear, interesting, 
easy to understand and_ use. 
Final exam and diploma 
available after course’ is 
finished. Look the course over 


man, Miss., goes on without any risk. 
in his letter to com- Tere os 
pare this course to 


resident training cost: 
ing over $300.00. 


'10 DAYS FREE EXAMINATION 


—<—<$<—<—$$ dy 
WELL SATISFIED g SUPREME PUBLICATIONS, Room 736, 3727 W. 13th St., Chicago, III. 
“T am-— so. satisfied i Ship the complete course on approval without any obligation to buy. 
with your Radio Tech- a I may keep the course for 10 days» If, for any reason, I am not pleased, 
nical Institute Course, # YOu Suarantee to retund my money. 
that I have to con- h OI will pay $1.95 and postage to the mailman. 
gratulate you. . 8 OI am sending $1.95, the full price, ship postpaid. 
This course is worth a 
its price by several ry 
times.’’ J. M. Ocasio, Be Names se eee ere eee tee cere een e eee p apne e erase tua eins 
New York, N. Y. i 
SUNT = Ass eee 


ables on the market. It is a comparison 
between the weight of the sets named, their 
cubic inch displacement, with that of the 
RCA Little Nipper, converted for battery 
operation : 

RCA BP-10, 94.5 cubic inches: 
4.5 pounds. 


LEARN RADIO 
CONSTRUCTION.. 


by building your own 
electric short wave re- 
ceiver, We furnish kit of 


weight 


Emerson DU 379, 110 cubic inches: all parts for $3.25 
weight 5 pounds. only nanos 


NOT A TOY 
“Model STE but A REAL RADIO SET 


Uses type 76G tube as regenerative detector, type 76G 
tube aS audio amplifier and type 76G tube as rectifier. 
No ballast tube is used, as the line cord does the same 
work without giving the appearance of an extra tube. 
Operates from any 110 volt AC or DC house lighting cur- 
rent. Covers the shortwave bands from 914 to 200 meter 
with four plug in coils, supplied with kit. 

For those who desire broadcast reception, we will supply 
a set of two coils for $.95 extra. 

Kit includes all parts mounted on a black crackle finish 
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metal cabinet, ready to wire. Instruction sheet included 
ee all kits. (Kits do not include tubes or broadcast 
COs). 


If tubes are desired add $1.50 for three tubes. Wired and 


tested, complete and ready to use including $6 50 
a 


all coils from 91% to 550 meters and three 


type 76G tubes, less earphones ........-+-. 

A pair of high grade double earphones, $1.95 extra. 
Battery operated models at same _ prices. 

When ordering specify if electric or battery operated 


model is desired. 


ACME S-W RADIO COMPANY 


68 Park Place, Dept. 441, New York City 


BALLASTS 


4 STANDARD 
TYPES of Amperite 
Regulators replace 
over 200 types of 
_. AC-DC Ballast Tubes now in use.... Has 
+ patented automatic starting resistor. 
List $1.00 
WRITE FOR REPLACEMENT CHART "S” 
Amperite Co. 561 Broadway, N. Y. C. 


AMPERITE 
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the front of the set. 
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HUNDREDS 


of practical applica- 
tions. Will broadcast 
voice or music from 
any room or floor in 
home, office or store 
in same building 
WITHOUT CONNECT- 
ING WIRES! Operate 
from any lighting 
socket. Transmit your 
favorite recordings 
thru any radio with- 
out connections _ be- 
tween radio and phon- 
ograph. Your radio be- 
comes a public ad- 
dress or inter-com- 
munication system 
with a Transcaster. 
Home broadcasting without wires. Great fun for 
parties, auditions. Use as a detective device to listen 
to secret conversations. A few other uses include 
wirelesss nursemaid, pipe line tracer, mind_ reader, 
trick ventriloquist, bingo announcer, talking dog, etc. 
Impossible to enumerate many other uses in this 
limited space. 


7 i ilabl FIVE odels, 
TRANSCASTERS Stuleomnictels een Mie 
tested and ready to use. All fully guaranteed as to 


materials and workmanship and also against damage 
in transit. 


STANDARD MODEL Excellent beginner’s outfit. 

Permits use of earphone or 
small mag. speaker as microphone, or any high im- 
pedance magnetic or crystal pickup record player. 
POWERFUL, not to be confused with one-tube toy- 
type outfits. Priced amazingly low. swore 3 $2. 95 


from a.c. or d.c. Price, complete with 
tubes, ready to use (less mike) ...... 


Earphone Mike (Fig. A) ecveeseerees .95¢ additional 


DELUXE MODEL TRANSCASTER-TRANS- 


MITTER Powerful, high-gain device engineered so 
that it ‘will transmit high-fidelity musie 

without connection wires to remote radio set. Ne 

sacrifice of quality or power. Operates from a.c. 

asics Same frequency range as_ Senior 

model, but greater db. amplification. $4. 95 

Price (less tubes and mike) 


Set of 4 Matched Tubes for DeLuxe Model 


ACCESSORIES—Earphone Mike (Type A) 95c; Dynamic 
Mike (Type B) $2.25; High Fidelity Crystal Mike 
($25 List) Special Only $3.95. a 


H. G. CISIN, Chief Engineer 


ALLIED ENGINEERING INSTITUTE 
Dept. S-74 
85 Warren St., New York, N. Y. 


. -$1.95 


SHORT WAVE CONVERTERS for 
CAR RADIOS 


Can be attached to any car 
radio. 


MODEL 600-A covers 49- 
31-25-20-19 and 16 meter 
bands. Designed for Ameri- 
can and Foreign short wave 
broadcast. Distance range 
5,000 to 10,000 miles. Mist 
Price: | saneehs is see $24.95 

MODEL 700 jong wave 
covers 135 to 410 KC. -Re- 
ceives gov. weather reports, 
etc. List Price ....$24.95 


POLICE UNITS 


eee 
Models 600-A & 500-A 
shown. MODEL 100 100-A with 

fixed condensers, covers 

1600 to 2600 Kkilocycles. 
$12.50 


fixed condenser. Covers 1500 to 3600 ke. Two metal 


tubes, exceptional distance range. List Price ..... 15.95 
ODEL 200 with variable condenser, covers Bebe to 
6000 iilocyeles:. EASES PRICE Wey. Valaiestiaols nieiotekisecee 7.95 


dial covers 1600 to 6000 kc. Very Sonmitere: hae two 
metal tubes. Exceptional distance range, List Price $21.95 
Jobbers and Dealers Wanted 


ABC RADIO LABORATORIES 2334 N-,New Jersey St., Dent. 


RT-4, Indianapolis, ind., U.S.A 


1941 MODEL 
NEW! POCKET RADIO - 


NO TUBES NO BATTERIES NO PLUG-IN 
DURABLE PLASTIC CABINETS 


DUAL BANDS — MAGICTEN- 
NA—MICRODIAL. Fits your 
pocket or purse—Wt. 6 ozs. 
Small as cigarette package. 
Receives standard & some 
short wave. PATENTED POW- 
ER -RECTIFIER. No _ tubes, 
batteries. Hi-ratio easy tuning slide ‘*MICRODIAL.’? 
M. L. OF ILL. SAYS: ‘‘MIDGET RADIO WORKS FINE’’! 
ONE YEAR SERVICE GUARANTEE! 

Sent complete ready to listen with instructions & tiny 
phone for _use in homes, offices, hotels. in bed, etc. 
SIMPLE TO OPERATE—NO ELECTRICITY NEEDED! 
SEND NO MONEY! Pay postman only $2.99 plus post- 
age charges on arrival or send $2.99 (Check, M.O., 
Cash) and yours will be sent postpaid. A MOST UN- 
USUAL VALUE! ORDER NOW! FREE! PLUG IN 
“MAGICTENNA’’—ELIMINATES OUTSIDE WIRES! 
MIDGET RADIO CO., Dept. RT-4, Kearney, Nebr. 


RECORDING ACCESSORIES 


All rec. acc. from one source of ‘supply. Four 
types of rec. blanks in usual sizes. Cutting 
and play-back needles, etc. New QSL rec. 
blank for amateurs. 1941 cat. just off the 
press, Everything for professional, home or 


experimental recording. 


ATIONAL RECORDING SUPPLY CO. 


1065 VINE ST. HOLLYWOOD, CAL. 


of the tube, 


~Philco Transitohe, 200 cubic 
weight 5 pounds. 

Tom Thumb, 412.5 cubic inches: weight 
5 pounds, : 
Rebuilt RCA, Little Nipper, 9TX-31, 


186 cubic inches: weight 4.5 pounds. 


If the local grocery store scales are cor- 
rect, and I believe them to be, the Little 
Nipper is second in weight to none and 
only third in cubic inch displacement. 


Best Battery to Use 

If you use this set as a portable, the 
Eveready No. 467 portable “B” battery can 
be used in conjunction with a size “D” 
flashlight cell. All batteries in the cabinet. 
As a house set, the standard 45 volt 
Eveready layerbuilt “B” battery should be 
used in conjunction with a larger “A” 
battery. You can understand the above 
better since the No. 467 “B” battery lasts 
only 40 hours and a flashlight about two to 
three hours. The larger batteries last longer 
and are more economical to use, since 
weight is of no object in a house radio. 

To rebuild this set you strip the chassis 
of everything but the intermediate trans- 
formers, volume control, don’t touch the 
A.V.C. line, leave it as it is, tuning con- 
densers and coils, There is an .01 mf. con- 
denser connected between the oscillator sec- 
tion of the tuning condenser and the grid 
remove it and connect the 
tuning condenser direct to the coil. Leave 
the phono input as it is, you can use it for 
playing records through this radio. Save 
all of the condensers, with the exception 
of the .25 mf. tubular condenser and one or 
two others. 

All you need to buy is tubes, sockets, 
speaker with output transformer, batteries 
and a few condensers and resistors. This 
set can be built for about $12, according 
to what you pay for the RCA Little Nipper 
secondhand, which should not be much; 
probably $3 or $4; mine cost me $2.50, 

The 1R5 is placed in the socket which 
is over the socket hole of the 12SA7, the 
1T4 in the socket which is over the socket 
hole of the 12SK7, the 155 in the socket 
which is over the socket hole of the 12SQ7 
and the 1S4 is placed directly behind the 
speaker, a five-eighths inch hole being 
drilled there for its socket. By placing the 
tubes thus, you will not need to lengthen 
the existing I.F. leads nor the leads from 
the tuning condensers. 

I specified four pieces of tin, but you 
will only need three with the miniature 
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Automatic Time Switch 


This simple but efficient unit may be 
used around the Ham shack to turn on or 
off radio sets or other electrically operated 
devices. A cheese box was cut down for 
the base and an alarm clock mounted on 
its top. The spring is an old hack-saw 
blade and should be sanded to make better 
contact. A small bakelite strip was used to 
insulate the switch from the clock. The 
metal square designated as (A) is shown 
in a front view; it’s used to keep the alarm 
handle from completing a circle and turn- 
ing the switch back on. If silent operation 
is desired the alarm bell must be removed. 
To turn the switch on, the alarm handle 
must be reversed.—Robert W. Pipher. 


inches . 


sockets piacenes in See nee in nea 
the hole for the output -pentode is drilled — 
in the chassis behind the speaker. The 
speaker goes in the same place as the | 
original one did. 

I do not think anyone who has had expe- 
rience in building radios or who can read 
a diagram, should have any trouble with 
this one. 

There is nothing specified which is not 
needed, 

Parts List 
NEW ENGLAND RADIOCRAFTERS 
1—Kit of ‘‘C” type coil. forms (5—no less than 
this amount sold) 


1—Bottle of polystyrene #POD coil dope for 
choke and loop : 


RCA 
1—Little Nipper, 9TX-30 series (secondhand) 


I.R.C. (Resistors) 

1—15,000 ohm, % watt resistor 

1—100, 000 ohm, % watt resistor 
1—10 meg. ohm, 1% watt resistor 
1—3 meg. ohm, 1 watt resistor 

1—5 meg. ohm, % watt resistor 

1—1 meg. ohm, % watt resistor 

1—800 ohm, ™% watt resistor 


AEROVOX (Condensers) 


1—20 mmf. mica midget condenser 

1—.005 mf., 200 volt condenser 

2—.001 mf., 200 volt condenser 

1—.0001 mf., mica midget condenser > 


OXFORD-TARTAK RADIO CORP. 

1—3ZMP PM speaker 

1—U21 output transformer (voice coil leads 1 and 
5, for 800 ohm plate load) 


AMPHENOL : 
4—Sockets for miniature tubes (1SR type) 


BELDEN WIRE CO. 
Y% pound #24 D.C.C. for loop and choke coil 


ue (Tubes) 


1—1R 

iors 
1—18S5 
1—1S4 


EVEREADY BATTERY CORP. 

1—Minimax #467 or 1 standard size layerbuilt 
“B” battery 

1—Size “D” flashlight cell or 1—#6 dry cell 


MISCELLANEOUS 

Choke coil—56 turns #24 D.C.C. double bank 
wound on 3 inch form, length of winding 
¥% inch; approximate 35 microhenries induc- 
tance (for winding of double bank windings, 


see Ghirardi’s Radio Physics Course at local — 


library). 

Loop—29 turns on #24 D.C.C. wound on form - 
(see drawing for size and shape of loop). One 
complete turn of wire for antenna and ground 
winding, wound on outside of loop. ; 
The inside of the loop goes to the tuning con- 

denser, and the outside goes to the A.V.C. line 

(yellow wire on RCA Nipper). No connection 


between the antenna winding and the secondary 


of the loop. 

4—Fahnestock clips, which may be obtained from 
an old ‘‘B” battery; while these clips are not 
needed, they aid in removing the loop and 
allow one to use either loop or original coil. 
in the set at will. 


OLD HACK- 
SAW BLADE 


ae sailor Boks he have eapeah to 
Be - spend for the parts he needs, ee alone for 
test equipment. 
~. Possibly more of us would own adequate 
¥: “equipment, were it not for the fact that 
~ such equipment costs quite a little?) Some 
of us have perhaps a meter or two, and 
anything outside the range of this meager 
equipment must be met with only a good 
guess to go by. 

For experimental purposes, the elaborate 
multi-range equipment is not absolutely 
' necessary, I have found in my own work, 
~I have found, over quite a period of time, 


all ranges, and some way of determining 
_~ resistance values were all I absolutely had 
- to have, though occasionally I had need of 
an A.C. voltmeter. Since I seldom had 
- need for a meter for checking current 
values, especially in the lower ranges, I 
‘concluded that this feature, heart of the 
cost of most test instruments, was a luxury 
I could better be without than afford. 
I found that it was not only simple, but 
easy and inexpensive to provide myself 
with an instrument capable of performing 
all the functions I absolutely needed. I was 
able to take a very low priced voltmeter 
of very low range, and not only increase 
its testing range many times, but also to 
put it to work, in conjunction with a simple 
formula, to determine resistance values. 


Increasing Range of Voltmeter 

_ My meter equipment is the result of the 
Pp tact that the range of any voltmeter can 
_be extended almost without limit, by merely 
using external series resistors, Knowing 
this, it is a simple matter to provide one- 
self with a voltmeter of low range, at very 
little cost. While these conversion facts 
and formulae may be applied to any D.C. 
voltmeter the experimenter may have, or 
have access to, my own experiments have 
se eae based on the meter which sells for 
the lowest price of all: the Readrite models 
55 and 95, Since these were the meters 
used by the writer, the resistance readings 
given at the end at this article are for the 
Pieters of this line most suited for use 
with these formulae. 
While these meters are not the most 
accurate to be had, they are adequate for 
most experimental purposes, and are as 
well adapted to service work in many cases, 
_ Besides being a vital adjunct to the experi- 
_ mental bench, the meter system described 
here is ideal for use by the serviceman 
just getting started, and without sufficient 
funds for more elaborate equipment right 
at first. If more precision is desired or 
needed, the formulae here are as well 
adapted for use with more expensive and 
accurate meter equipment, if your pocket- 
ok can stand it, or if.a better meter is 
ea ily available to you. 

It is best to select a meter ieee a fairly 


cused for’ padina alta dee within its range. 
hile the. ideal arrangement is had with a 


that a means of checking D.C. voltages of _ 


ia, Inexpensive Test Instruments 
for the Experimenter 
William J. Vette 


of 0-5 volts, and is extended by four extra 
ranges, to 20, 50, 150 and 500 volts, as 
these are the particular ranges I find most 
useful, 


Value of Multiplier Resistance 

In order to find the correct series resistor 
needed for each range, it is necessary that 
you know the internal resistance of your 
meter. If this does not appear somewhere 
on the meter itself, you may often find the 
values in various radio catalogs, and if not 
there, write to the makers of your meter. 
It is for those who must buy the cheapest 
that the resistance values of the Readrite 
meters are given. 

The formula is simple, and doesn’t in- 
volve any complicated or difficult calcula- 
tions. The resistance for external appli- 
cation to your meter is found as follows: 

E;—E 
R=R —— 
E 
in which Ri is the desired resistance, R the 
internal resistance of the meter, E the pres- 
ent maximum scale reading, and E; the 


new maximum desired to read. 


The resistors used to-extend the range 
should be as accurate as possible, although 
they needn’t be held to any closer tolerance 
than the meter in use. 

It will, of course, be necessary to multiply 
the scale reading with a figure correspond- 
ing to the ratio of the scale to the new 
range; for example, if a meter with range 
of 10 volts has been extended to read 50 
volts, all readings will be multiplied by 5 
in order to get the correct voltage yalues. 

The multiplier resistors may be connected 
to a rotary switch for range selection, or, 
at less cost, may be connected to small tip 
jacks, with a small plug used for selection. 


Using a Voltmeter for Resistance 
Measurements 
An ohmmeter, highly accurate, and call- 
ing for use of a very simple calculation, is 


at the disposal of all who possess an ordi- 
nary D.C. voltmeter and a source of D.C. 
voltage. A resistor of known and fairly 
accurate value will be needed, and while 
the calculation of resistances by this method 
is not quite so handy as reading them on 
the scale of an ohmmeter, it is a lot cheaper, 
and, unless the ohmmeter is an especially 
good one, more accurate, even to reading 
fractional values, which is a quantity many 
ohmmeters leave to the imagination. 

The calculation involves merely the read- 
ing of a voltage across a resistor of known 
value compared with a reading across the 
unknown resistor, which is in series with 
the known value, and across the same sup- 
ply, which is selected to be within the range 
of the meter in use. The formula is: 

R Ei 
Roce 


E 
where Rx is the unknown value, R the 
known, E the voltage reading across the 
known resistor, and Fy the reading across 
the unit under test. 

For example, suppose you have a known 
value of resistance equal to 1000 ohms, giv- 
ing a reading, when in series with the un- 
known value, of 100 volts. Then suppose 
the unknown resistor gives a reading of 10 
volts. Applying the above formula to this 
gives a value of 100 ohms to the unknown 
resistor. 

Internal resistance of Readrite Model 
55 and 95 voltmeters (D.C.) for use in con- 

version to multi-scale meters. ° 


V olts range Resistance (ohms) 


0-1 18 
0-3 135 
0-5 310 
0-10 1475 
0-25 1625 
0-15 2700 


Another 0-25 voltmeter is made by this 
company, with a much higher resistance, 
7720 ohms. 


Diagrams herewith show how to increase the range of a voltmeter and method of measuring 
: resistance, 
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Your Inquiries 
Invited 


¢ 


We have the world’s largest stock of all 
makes and models of communications re- 
ceivers. Write us for technical bulletins or 
other information about receivers or other 
equipment. 


YOU GET specialized personal service of 
genuine value that you can’t get from ~ 
other jobbers. 

YOU GET 6% terms which I finance 
myself so you will have less cost—no red 
tape—quicker delivery. Write for terms. 


YOU GET best trade-in for your receiver. 
Describe it and I will tell you its trade-in 
value. Pay the balance on my 6% terms. 


YOU GET ten day free trial—you don’t 
buy unless you are satisfied. 


We have a complete stock of all trans- 
mitters, kits, tubes, parts, etc. We assemble, 
wire, and test kits if you wish. WRITE ME 
FOR ANY EQUIPMENT IN ANY CATA- 
LOG OR AD. I GUARANTEE YOU CAN’T 
BUY FOR LESS OR ON BETTER TERMS 
ELSEWHERE. 


All orders and inquiries personally attended 
to by Bob Henry, W9ARA; active amateur 
for 17 years; graduate E. E. of M. I. T.; 
owner of Henry Radio Shop selling amateur 
supplies exclusively for 13 years. You can 
reach me by letter, telegram, phone, or visit 
nearly 24 hours a day and 365 days a year. 
Write for any information. Your inquiries 
invited. 


HENRY RADIO SHOP 


BOB HENRY, WS9ARA BUTLER, MISSOURI 
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Larry [2 achmane W2lOP 


® IN line with the new QSL spirit Thorn- 

ton Lyford has formed a new club to 
be known as the Radio Card Swapper’s 
League. For full particulars SWL’s are 
cordially invited to write to Thornton 
Lyford at 260 Woodlawn Avenue, Hub- 
bard Woods, Illinois. 

Speaking of Illinois, the University of 
“Illinois is planning a Radio Interference 
Conference to be held in Urbana, Satur- 
day, May 10th. The purpose of the con- 
ference is to inform radio service men, 
radio amateurs, public service interference 
trouble-shooters and radio engineers of the 
sources of radio interference and their cor- 
rection, It is hoped through this conference 
to clear up many misunderstandings which 
have caused much friction in the industry. 

Some of the topics to be discussed by 
outstanding engineers are generation of 
combination frequencies in a non-linear ele- 
ment, diathermy interference, receiver de- 
sign to minimize strong signal interference, 
panel discussion on interference between 
radio amateurs and the broadcast listeners, 
the adjustment of transmitters to reduce 
spurious emissions, reduction of appliance 
interference and other kindred topics, 

Our old friend), W9BRD, has just sent 
out a special QSL card for the QSL party. 


$OOOOOOOOO6000606666606666'| On the back of each card there is printed 


FASTEST WAY 
TO LEARN COD E 
Easy, Fascinating, LEARN by EAR 
To Be a GOOD OP. 


The New All Electric 
Master Teleplex Code 
Teaching Machine is ex- 
actly what thousands are 
looking for. No experi- 
ence needed. Ideal for 
beginners — steps up 
WPM for ALL Ops. 
There is no guess work 
with Master Teleplex, 
because it records your 
sending in visible dots 
and dashes. You SEE and HEAR exactly 
how you are making your signals. You learn 
code the way you'll be using it—by SOUND. 
That’s why practically every school teaching 
code uses TELEPLEX. Complete course in- 
cluded at no extra charge. Used by many 
schools for teaching code. Low cost; easy 
terms. MONEY BACK GUARANTEE. Send 
now for booklet S4, no obligation. Postcard 
will do. 


TELEPLEX COMPANY 
67-69 Park Place, New York 


In Canada write: 
CANADIAN ELECTRONIC INST., TORONTO, ONT. 


PRECISION CRYSTAL CONTROL 
FOR ALL AMATEUR BANDS 


BLILEY 


CRYSTALS "3-35" 
BLILEY ELECTRIC CO., ERIE, PA. 
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the following: 

“The exchange of confirmation cards of 
contact between radio stations or between 
listeners and radio stations has always been 
a great tradition of radio, The amateur who 
refuses to verify communication with his 
station gains no friends and may lose many 
by not so doing, since the majority of active 
amateurs derive a vast amount of pleasure 


\ 


from this phase of their hobby. Your QSL 
‘file is a good yard-stick with which to 
measure the efficiency as well as the activity 
of your station. This is a much more au- 
thentic and colorful proof of contact than 
a mere log. How many states have you 


verified separately on each of the ham ~ 


bands? A ‘station boasting of a confirmed 
WAS on three or four bands has made no 
slight accomplishment even if its real DX 
is limited. There is a wide assortment of 
objectives to be attained in which the OSL 
plays an indispensable part. Do you need — 


cards? Ask for other samples of cards by ~ 


an active ham, W9BRD.” - 

It is a worthwhile reminder that QSL- 
ing is by no means extinct—as so many 
amateurs would have us believe. 

WO9BRD’s letters are worth reproducing 
in their entirety. Starting with a descrip- 
tion of his latest creation, Egbert, as por- 
trayed in the cartoon illustrated, Rod 
goes on to say (with slight censorship here 
and there )— 

Egbert is the typical Ham. The striking 
resemblance to an owl is possibly due to 
Egbert’s first year of hamming, when he 
exhausted all the midnight oil and had to 
DX in the dark. Egbert did pick up an 
XYL somehow and now they are both 
kinda sorry. But she’s getting used to it. 
Egbert is exceedingly pro-ARRL, by the 
way, and takes part in all ARRL activities. 
He might even be an A-1 op if his rig 
would only hold together long enough to. 
let him get used to it. Egbert’s time is 
divided pretty evenly between all phases of 


radio and bringing home the family bacon. — 


Well, now that I got that plug in, let’s 
see if I have any dope to bring to light here. 


W9BRD's Brain Child, "Egbert—The Typical Ham." 


Nx. 


aN 
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6BERT THOUGHT HE HAD Ti 
oUeLE 'N THE SWEEP- WE 
STANES, BUT THE ARRL vs 
SO PARTY ALIVOST THREW 
in } 
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ARRL party scores are 
scarce up to now, I 


haven’t had. too much 
time to hunt up the boys 
on 80, but I sent out 
about a half dozen or so 
messages to 3BES, 1TS, 
etc., and when they bring 
response then I can give 
you more info, Or may- 
be you have taken care 
‘of that yourself. Any- 
how, W9FS had over 
400 QSO’s in 60 sec- 
tions, I hear. 3DGM 
had 355 in 59 for 41,000 
some points. 8NDS had 
334 in 56 for 40,000. 
Those are the high 
scores I’ve heard from. 
Poor 9BRD got only 
290 in 56 for 35,000. But, 
needless to say, he is 
very determined to do 
better with his 75 watts 
next time, drat it. May- 
be I need a strong sec- 
ond harmonic and an- 
other receiver, I dunno. 

My input is gonna 
stay below 100 watts, 
though, and I don’t see 
how I can put up any 
better skywires, so [ll 
just have to brush up 
on my operating. 3BES 
suggested I throw out 
my homemade super and 
get an HRO or NC- 
101X. 4DWB and nu- 
merous others advised 
me to QRO. 9ELC told 
me to quit using the 
gutterspout for an an- 
tenna. Perhaps the best 
idea comes from 9VES 
who suggests a new 
operator. 

At any rate, look out 
for me next month in 
the 1.7 mc. WAS affair, 
as I am going to wind 
a 160 meter final coil 
and feed about 50 watts 
into my 40 meter zepp 
tuned against ground. 
The last time I wound 
a, final coil for 160 it 
wouldn’t work on 160 
but FB on 80, so I threw 
away my old 80 meter 
coil, This time I’m go- 
ing to use small enough 
wire to fit enough turns 
on the form, doggone it. 

The BBC has a new 
BC station smack in the 
middle of 40 meters with 
an indescribably loud signal when condi- 
tions are right for G, Covers about 40 kc. 
on my pile. How long is this going to con- 
tinue? It’s bad enough that we have XE 
and CM fones splattering all over our best 
CW band, but any more of these super- 
powered European BC (broadcast) jobs are 
going to ruin it utterly. The effect, of 
course, will be worse in winter than in 
summer, and will increase during this part 
of the sunspot cycle. Will 40 meters be- 
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fimateur Radio_- 


"Super-Pro." 


Name 


EXPORT OFFICE: 100 VARICK STREET, NEW YORK CITY 


come as deserted at night as the low end 
of 20, since the fones chased out the CW? 
The signal that G station was pouring in 
here the other night wouldn’t have been 
touched by our puny heterodynes, even by 
a sig from W1AW. A local SWL who gets 
a whack out of foreign BC reception re- 
cently told me to quit interfering with his 
reception from the new 41 meter BC band 
stations (our 40 meter band) and said he 
would even go as far as the FCC if neces- 
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HE illustration above shows “‘Bob” and “‘Mabel’’ Beebe operating W7HXU, one 

of their two fine amateur stations. ‘‘Bob’’ has his own station, W7IGM, at his 
place of business. Both stations use ‘Super-Pro’’ receivers. Here is what ‘’Bob” 
writes: ‘“We have, beyond doubt, the world’s worst receiving location, bar none, 
including three 26,000 volt transmission lines exactly 35 feet from the trans- 
mitter, and when the old-timers saw what we were blundering into, we were assured 
that ‘It could not be done,’ and actually were out looking for a new home with 
suitable reception when someone suggested Hammarlund ‘Super-Pro.’ The ‘Super- 
Pro’ changed the situation completely and when the band is open, Mabel works ‘em.”’ 


Address 


BS sarwie the tough jobs you'll find the "Super-Pro" can't 
be beat. It is built for 24-hour a. day service under prac- 
tically all conditions. To enjoy really fine reception, use a 
Your local jobber will be glad to arrange a 
demonstration. 
formation including curves and diagrams, mail coupon below, 


See him today. For complete technical in- 
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CABLE—ARLAB 


sary. I’m not worried about that, but Larry, 
if too many people start thinking likewise, 
GB 40 meters. 

Local dope from local dopes: 9KIO is 
on with a new transmitter using parallel 
T20’s final, 125 watts. 9BUD is working 
out neutralizing difficulties with his new 
100 watt parallel 6L6G’s final. 9FWR, 
physically disabled, challenges any and all 
to games of checkers on 7210 ke. 9VES 
was grinding away in ARRL QSO party 


733 


PAR-METAL 


PICTURE YOUR RIG 


IN A 


CABINET LIKE THIS! 


Par-Metal Cabinet Racks are handsomely finished, 
modern in design and streamlined for eye appeal— 
but their beauty goes deeper than that. You'll find 
are easy te assemble 


that all Par-Metal Parts 
because they are so 
accurately machined 
—and they can he 


interchanged almost 


at will. It’s things 
like that that really 
make Par-Metal 


Products worthy of 
your investigation. 


CATALOG 40 


describes and illus- 
trates our De Luxe 
and Standard 
Lines. Everything 
you’ll need to build 
from a simple 
chassis to a KW. 
job or a complete 
Sound System, 
Get a copy from 
your jobber or from 
us direct. 


PAR - METAL 


PRODUCTS CORP. 


3262 49th St., 
RONG ISLAND CITY, N. Y. 
EXPORT DEPT.: 


100 Varick St. 
NEW YORK, N. Y. 


PAR-METAL 


“JIFFY”? 
Magazine Binder 


Sturdily built and cov- 
ered with black fabri- 
coid. Has two stamped 
metal ends with 12 
spring wire separators. 
Magazines can be_ in- 
serted and removed in 
a jiffy. No fuss—no 
lost time—no labor. 


15”7x 11%”, with 38-inch back for $2 00 


No. 00. 

No 0.13" 10”, h 8-inch back f 

0. : ”x10", with 3-inch bac or 
Electronics, ete. $1.75 
No. 1. 1236"x914”, with 2-inch back for $1 50 
ae SA R.&T., Radio News, etc.— . 
No. 2. 104”’x74%4”, with 3-inch back for $1 25 
QST, Radio, Popular Mechanics, ete. —— ¢ 


No. 8. 8147x6%4”, with back for $1 00 
Reader’s Digest, etc, —__—_—— — . 
P.P, Prepaid in U.S. and Canada 


GOLD SHIELD PRODUCTS 


Dept. RT-441, 350 Greenwich Street, New York oly 


EVERYTHING) 
IN RADIO 


3-inch 


This big book serves your 
entire needs. It includes sets, 
parts and supplies, public ad- 
dress, amateur equipment, test- 
4 ers, kits, fluorescent lighting. 
IED Nationally known favorites at 
 AS\ lowest possible prices. Write 
today for your copy of this £ 


BIG FREE 


ae GEE ST, 
EEA iiss cen CATALOG 


BURSTEIN-APPLEBEE COMPANY 


1012-14 McGEE STREET, KANSAS CITY, MISSOURI 


Do YOU want to be a Government radio operator? 
Additional operators are needed NOW, 


with the Ayers 
Automatic Code 
Machine all 
electric, 50,- 

words 
practice tapes 
available, low 
monthly rental. 


RECORD- 


TAPES FOR MAC AUTOS, 
ING SLIPS AND RECORDING INKS 


———— 
Write AYERS AUTOMATIC CODE MACHINES 


711 Boylston St., Boston, Mass. 
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Bombay SWL Post of D. R. D..Wadia. Note.R.A.F. war sticker in lower left corner. 


without his raisin filter! 9ZTN has one, 
though, and is back on with 200 watts, eco, 
7 mc.; also in the ARRL party for a while. 
9MUX was pounding away in party with 
the regular bunch, 9TH, GY, PKW. 9SG 
holds forth on 7005 ke. CW while 9SGA 
hits ten fone from same QTH. Chicagoans 
on ten fone, 9HVS, FXB, GV, IJX, IHI, 
YUG, VZW; JN; AL QAI, by the way, 
works out like a kw. on both 10 and 20 
with nothing over 50 watts, an 8JK on 10, 
and keeps the CW from getting too rusty 
on 40 meters. 9UJR has a little ten fone 
going, along with the 200 watt 40 CW rig. 
Q9QOEE has a half kw. and now minus key, 
clicks on 14 mc. Local signals, on the whole, 
sound much better since 9BRD got rid of 
his clicks, parasitics, harmonics, ete., by 
correctly neutralizing his final. Conditions 
on 160 are better than ever for this time 
of year, but the BCL’s are as crabby as 
always. 9IDH blew part of his 7 me, rig 
so is ORM’ing on 80 now with a 6L6. 9TTJ 
continues to shove traffic. vigorously on 80. 
The 160 CW gang continues to go strong, 
led by 9ZBG, ABZ, CMZ and GRB. Coast- 
to-coast evening contacts on that band are 
reported frequently, with QRP, too. The 
party next month should be hot. 

Miscellaneous: The Chess Wireless Asso- 
ciation invites all radio chess fiends to join 
in. Sundays on 7280 kc. in the afternoons 
and most evenings on 3640. 9NCS, JRI, 
HMO, VDY, 3EEW and 9BRD can be 
heard regularly mentally QRM ing each 
other. 

The YLRL announces a 40 meter OQSO 
party in conjunction with FTS (Forty 
Traffic System) Feb. 1-2, 8-9. You OM’s 
who wanna meet some snappy and cute 
YL ops better sign up with FTS quick, as 
the two organizations have conjunctional 
parties frequently; drop request for ap- 
pointment to Nils Michaelsen, W2LSD, if 
you are interested in 7 me. traffic work and 
have a rock between 7200 and 7250 kc. 40 
meter traffic handling is an art and a 
science in itself with erratic skip to combat. 
Messages for destinations a hundred miles 
away frequently take journeys of a thou- 
sand miles or more and to do so without 
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too much loss of time requires snappy 
opping. No, you can’t join the YLRL! 

8OYK, one of the smoothest fists in’ 
Michigan, got married and is now working 
for the Gov’t. 6PH misses his ZS QSO’s and 
runs 200/800 w. on 40 from Salinas. He 
says Bolinas may have KPH, but Salinas 
has 6PH ... (College seen 9EYH, one 
of the middle west’s crack ops, still is off 
the air. How Wally could resist an ORS 
Party, Sweepstakes and ARRL Party in 
succession is a mystery to me. W5IGO, 
Oklahoma’s best YL op, now has ECO. 
This has effectively broken up the stag 
line around 7220 kc., but has simply moved 
it elsewhere around the band. K6QUJ gets 
more calls per CQ than any 7 me. station 
(even 51GO) and he keeps ’em short. Sev- 
eral PY’s and LU’s are occasionally heard 
boring in on CW on 40, as well as the 
usual XE and CM. Judging from the signal 
strength .of Euro fones, K6’s and South 
American fones, 7 mc. would be the ideal 
DX band fight now. Darn Hitler, any- 
how! One thing has been proved, though, 
removing DX does cut down QRM con- 
siderably by eliminating all those rock- 
crushing “CQ DX’s” we used to hear, But 
Ill take my DX, QRM and all. Add BL’s: 
HRK2 on 7100 Ge 

One country now on the air is KSAX 
in Panama proper. 

W1CH-swings a mean bug for a 20 eS 
‘phone man. Why don’t some of those boys 
get wise to themselves with W1AW send- 
ing out code practice just outside the high 
end of the band? W9ELC is going to build 
a new rig which won’t be laughed at so 
much, he sez, Just so nobody laughs at the 
signal it’s OK, and just so there aren’t too 
many exposed hot spots. 9CRK, an 80 
meter traffic fiend who has 9EYH’s final 
now, said he is going to K6 with the army. 
W9ENH, a real OP, has 30 watts on 160 
CW and knocks off anything he hears. 
W9GFF was batting off the ARRL con- 
tacts on 7 mc. W9LPS, W9MSS and 
W9KYX are charter members of the Stan- 
cor 1OP club on 160 fone. KYX also knocks 
off 7 mc. DX. 9MCM had trouble with his 
modulator and joined the 7 mc. gang. 
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Photos herewith show Eugene 
M. Gillespie, operator of ama- 
teur station W2EAF, located 
at Mt. Vernon, N. Y. A Thor- 
darson transmitter line-up is 
used; the receiver is a Halli- 


"Sky Chall " An- 
Sia States "rotty baer, Ri cbter M 0 D E L 1 6 9 §- A 


atop a 35-foot steel pole. 


You’ve solved your problem of getting maximum 
efficiency from your transmitter when you invest 
in a Model 1696-A Modulation Monitor 4 

new monitor with improved shielding—just the 
unit for 10-meter bands. Plug it into your AC 
line—make simple coupling to the transmitter 


output and the monitor shows: 
WaT @ ® Carrter Reference Level © Per Cent of Modulation ® 
Instantaneous Neon Flasher (no inertia) indicates when 


per cent of modulation has exceeded your predetermined 

setting, Setting can be from 40 to 120 per cent. 

Helps comply with FCC regulations. Has two RED @ DOT 
Triplett instruments. Modernistic 


15 + Sf MM. oH e E A fc Lifetime aah ea iD) “eee ts ped 
metal case, 1414%x7%”x4%”, with black suede electro 
° ugene e f espe, W2 enamel finish. . . . Black and white panel. 


Editor: 


_ The transmitter is a Thordarson; tube line-up 
is 6J7, 6F5 driving a 6F6, which in turn drives 
a pair of 6L6’s in Class B. Plate modulation is 
used. The RF section of the transmitter is 6L6 
crystal oscillator, 6L6 doubler-buffer and a TZ-40 
in the final stage. The output is 125 watts on CW 
and 100 watts on phone. 


Operation is mostly on the 20 meter CW and 
phone band. A Turner crystal mike (VT-73) is 
used at this station. I am using a Hallicrafter 
Sky Challenger.’’ You will also note a frequency 


Here is the new "Award of 
Honor" Plaque which meas- 
ures 5”x7” in size. It is 
handsomely executed in colors 
on metal, and is framed, 
ready to hang on the wall. 
The name of the winner will 
be suitably inscribed. 


Note These Important Rules 


Attach a brief description not 
longer than 300 words, describ- 
ing the general line-up of the 
apparatus employed, the size, 
type and number of tubes, the 
type of circuit used, name of 
commercial transmitter—if not 
home-made, watts rating of the 
station, whether for c.w. or 
phone or both, etc., also name 
of receiver. 

State briefly the number of 
continents worked, the total num- 
ber of stations logged or con- 
tacted, and other features of 
general interest. Mention the 
type of aerial system and what 
type of break-in relay system, if 
any. 

Important — Enclose a good 

hotograph of yourself, if your 
ikeness does not appear in the 
picture! 

You do not have to be a 
reader of RADIO & TELEVISION 
in order to enter the contest. 

Address all photos and station 
descriptions to Editor, Ham Sta- 
tion Photo Contest, c/o RADIO 
& TELEVISION, 20 Vesey Street, 

New York, N. Y. 


for April, 1941! 


Model 1696-A .. . Amateur Net Price... $34.84 
« Also ayailable as a rack panel mounting unit. 
For Best HAM Station Photo FOR MORE INFORMATION 
‘ : F \ 4 WRITE SECTION 284 HARMON AVENUE 
monitor and a combination ‘‘modulation”’ and ‘“‘field 


strength’? meter in the picture. 
The antenna is a two-element rotary beam (Pre- THE TRIPLETT ELECTRICAL INSTRUMENT co. 
max elements) controlled from the operating table. 
A total of about 50 countries have been 
‘‘worked,’”’ on both CW and phone, mostly on 20 
meters. The transmitter is designed for operation | ——————__—_——_ Eee 
in the 5 to 160 meter bands. 
Have been in the Ham “game’’ since 1912, 
EuGENE M, GILLesPiE, W2EAF, 
21 No. 7th Avenue, 
Mt. Vernon, N. Y. 


Bluffton, Ohio 


DE LUXE GENUINE 


VIBROPLEX 


World’s Finest Semi-Automatic Key 


The smartest looking, smoothest action, easiest to 

operate “‘Bug’’ Vibroplex has ever produced. Has 

Patented Jewel Movement found only in De Luxe 

Vibroplex Keys. Precision construction including 

? § Fie DIE CUT contact and main spring. Highly pol- 

¢ ft re) ; ished chromium base and machine parts, colorful 

4 red switch knob, finger and thumb pieces and 

; green silk cord and wedge. Large contacts. An 

¢ r S T d t outstanding key in smartness, signal quality, 

i e en e oO speed and ease of operation, users say. Vibroplex 

: keys give quality performance—insist on Vibro- 

plex. Three De Luxe Vibroplexes .... Lightning 

Bug, Original and Blue Racer. The finest semi- 

automatic keys money can buy. Each is equipped 

with Patented Jewel Movement. Place your order 

NOW! Money order or registered mail. Write for 

catalog of Vibroplex keys priced from $9.95 
to $19.50. 

Send for Free Catalog 


THE VIBROPLEX CO., INC. 
832 Broadway New York, N. Y. 


PHOTOGRAPH 
of an 
AMATEUR RADIO STATION 
Submitted in the monthly —_— 
Amateur Station Photo Contest 
at. Gennaback, Editor 


COMPLETE HOME- 
STUDY COURSES and 
educational books, 
slightly used. Sold, 
rented, exchanged. Alf 
subjects. Money - back 
guarantee, Cash paid for 
used courses. Full de- 
- tails and illustrated 72- 
page bargain catalog FREE. Write today! ' 

NELSON COMPANY, 500 Sherman, Dept. D-210, Chicago 
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Further Notes on the 


@ AS promised two issues ago, we are 

presenting herewith the final solution to 
the technical and mechanical problems that 
arose in the “Compact Kilowatt.’ The 
short-comings of the transmitter, in a broad 
sense, were lack of excitation on the higher 
frequencies, parasitic oscillation on the 
lower frequencies and as a by-product of 
both these faults, inability of the trans- 
mitter to operate with all stages on the 
same frequency. 


It would seem logical enough from the 
first study of the problem that all the 
oscillation, both parasitic and R.F. could 
be traced to the mechanical layout. On. the 
drafting board the first design seemed 
fundamentally sound but it was not until 
many hours of research that its faults be- 
came apparent. Naturally the construction 
of a kilowatt transmitter in a 29” rack 
would involve numerous problems which 
one might not normally encounter. Working 
trom the design of two months ago we 
attempted to remove the oscillation by 
neutralizing the 813s. This, of course, if it 
worked, would have been the simplest solu- 
tion of the entire problem. The inter-elec- 
trode capacity of this tube is such that for 
correct neutralization they must be fully 
shielded. This meant, at once, a mechanical 
change. The characteristics of the tubes as 
released by the manufacturers were based 
on the fully shielded operation, which is 
extremely important in screen-grid tubes 
of this nature. The mechanical changes 
made were—dropping the tubes below the 
chassis and completely isolating the input 
and output circuits. It was necessary to 
remove the band-switching assembly in the 
grid circuit of the 813s, since there was not 
sufficient room to do a good job of shield- 


“Compact Kilowatt” Transmitter 


[Photos by Harold Levine 


Front and rear views of the Compact Kilowatt transmitter, the revised version of which is 
here described by Mr. LeKashman. 


ing. The Bud type OCL coils, with link 
completely collapsed, were used in place of 
the band-switching assembly. The fact that 
the link was almost entirely removed for 
normal operation was another point in mak- 
ing the band-switching unit impractical, As 
further assistance in the control of excita- 
tion to the final amplifier, a variable poten- 


Numerous improvements in 
the circuit for the ““Compact 
Kilowatt” transmitter de- 


scribed in the January issue 
of this magazine are here 
outlined by the author. Many 
helpful suggestions are also 
included, which the Ham be- 
ginner will find valuable. This 
transmitter was used in the 
A.R.R.L. QSO party; it per- 
formed with very gratifying 
results. 375 contacts on three 
bands in 17 hours, proved 
that it could really “step out 
and go places.” 


tiometer was placed in the cathode circuit 
of the 807. These complex excitation con- 
trols have all proved desirable, if not essen- 
tial, since the 813 is such an easy tube to 
“over-drive,’ under correct operating con- 
ditions. The Meissner Signal-Shifter was 
capable of supplying sufficient excitation to 
the 813 on all bands, when a tuned grid 
was used. This system was not adopted 
because it made no provisions for doubling. 


Using the Signal-Shifter into the 807, it 


RP aie ch 


reduce the minimum capacity. To clarify the 
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Larry LeKashman, W2l0P | 


was possible to rp odne the 813s fi over ee 
700% ! : 
The physical layout of the transmitter is 
well illustrated in the accompanying photo- 
graphs and the mechanical chassis layout. 
It is essential that these plans be adhered to, 
if maximum results are to be obtained with . 
these high-power beam-power pentodes. It 
should be pointed out that the neutralizing — 
condensers used to remove the last trace of - 
osciilation are not standard items obtain--. 
able from the shelf. They are Bud 1930 
condensers which have the rotating plug cut. 
down to 1/3 its original size, in order to. 


situation, the accompanying sketch shows 
the operation performed. Under no circum- 
stances should an attempt be made to neu- 
tralize the 813 with a 6L6 or similar voltage- 
neutralizing condensers. Home-made con- 
densers with a low enough minimum capaci- 
ty are easily made, but more than likely 
their physical dimensions will exceed the 
limitations in this compact transmitter. For 
break-in operation, hash-filters were put on 
the 866s, but frankly the new shielded type — 
pectihers are more effective and will prove 
a worth-while investment. 
Except for the tube line-up and the 
physical dimensions for the transmitter, 
there is little in common between the previ- 
ous and the current edition of the “Compact 
Kilowatt.” The filament transformer which 
is one of Kenyon’s variable input type, has 
proved excellent in making possible critical 
control of filament voltage on the 813s. 
When one has forty-four odd dollars in- — 
vested in tubes, it is best to be careful in 
observing the ratings. By varying the input 
types on the Kenyon 312, it is possible to 
obtain the exact voltage on the 813 under 
varying line-load conditions. Completely — 
“debugged” this transmitter makes an ex-— 
cellent all-band job, with no “ands,” “ifs” 
or “buts” attached to its operation. 
Needless to say, the transmitter should : 
be completely grounded in order to protect 
the operator against any possible failure of 
high voltage components, as well as to pro- 
vide maximum effectiveness of the shielding. 
The transmitter as described holds its 
tuning extremely well over considerable 
frequency-spread, which is extremely help- 
ful for all types of operating, ; 
We might call your attention to the fact a 
that the proximity of the Simpson Meter 
to the R.F. amplifier in no way affected its 
operation, While this might be considered __ 
an achievement for Simpson products, we — 
do advise careful by-passing of the meter 
contacts. nicl 
The transmitter, exactly-as pictured, was 
used in the ARRL QSO and operated and 
performed with gratifying results. 375 con- 
tacts on three bands in 17 hours ampl 
proved that the transmitter is really wor 
ing! Not yet tried on phone; look forward 
to the cathode odes for 813s and ot her 
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tuning knob 
safety plugs 
safety caps 


2 ' sockets 
—1—33005 socket 
IRC (Resistors) 


_ Y% watt, type BT™% 
10 watt, type ABA 
- 100 watt, type HAA 


- PAR-METAL (Panels & 
- 1—MG 3003 meter panel 
~ 2—G3605 front es 
1—DL, 2613 rac 
2—B4536 chassis 

- 2—SB713 chassis brackets 


KENYON 
1—T385°813 fil. trans. 


E. F. JOHNSON 
813 sockets 
BUD 
OCL Grid Coils 
3—JL16985 pilot lights 
-~1—OCS 3 band-switching 
1—$H278 shield 
1—SH293 shield 
 2—NC1929 neut. cond. 


1—33008 socket 
1—77083 hash filter 


—3—34100 RCF 


1-—34150 REC 


Type 31001 standoffs 


All resistors as indicated on circuit 


Chassis) 


unit 


BARKER 


& WILLIAMSON (Coils) 
1—HDV base assembly 
Type HDVL coils 


CARDWELL (Condensers) 
1—XG 110 XD, C4 
i—EU140AD = 
1—ZU100AS 


SIMPSON (Meters) 


Model 27 illuminated meters 
0-25 ma. 

0-150 ma., M2 

0-750 ma., M3 


GUARDIAN 
i—Model X-100 overload relay—RY1 


CORNELL-DUBILIER (Condensers) 


(All condensers as indicated on circuit) 
pass may be paper 

C1—(HV supply) TQ 30020 

C2—TLA 6040 

C3—TLA 6040 


STANCOR (Transformers & Chokes) 
‘THOROBREDS 

1—T8005 plate trans., Tl 

1—C2313 choke, CH1 

1— P8023 HV fil., T2 

SranparD LINE 

1I— P4081 6L6 plate, HV only, T3 

1— P6289 fil. windings only, T4 
1—C1421 choke, CH2 


AMPHENOL 
Plugs 


Revamped diagram of the transmitter here described, as well as chassis layout. 


METHOD USED TO 
| ADAPT NEUTRALIZING 
CONDENSERS FOR 813’S 
AND SIMILAR LOW 
| CAPACITY TUBES. 


813 FILAMENT 

_ TRANSFORMER 
807 PLATE 
BAND SWITCH 


= 
+90V. 


LOW VOLTAGE 
POWER TRANS- 
FORMER 


807 PLATE 
CONDENSER 
SUB-MOUNTED 


—~ SEPARATE FILAMENT 
TRANSFORMER FOR 807 AND 
83 SUB-MOUNTED, WITH ALL 


~ SOV. 


813 GRID CONDENSER 
SUB-MOUNTED 


HY. 


FINAL 


OTHER PARTS: ~ 


his Maga 


ne When 


.O1 by- 


FILAMENT 
ANDO CONTROL 


TANK 


CONDENSER. 
WITH COIL ASSEM- 
BLY ON TOP. 


]-Volume Radio 
Training Course 


Fit yourself, at home in spare 
time, for a good-paying Radio 
job. Yes, you ean do it—with 
Ghirardi to help you, as he has 


BeBe é 
who got their basic training 
Radio. ic training 
famous Radio Physics Course. 
It’s easy this way, 
Ghirardi 
making’ 
and easy 
need no ‘‘background’’ to pre- 
you 
course of technical training— 
not even a knowledge of math! 
Ghirardi 
OME 
ectricity right through Rad 
Sound, Television, ‘a de-R: 
etc, It’s all explained simply, 
972-page book that costs 


in 


Pp 


b 


Because of its excellenc i i 

‘ e, Radio Physics Course has 
Ba te honor of being used as the 
n the radio courses conducted by the 


and Navy. In fact, it is recor i 

AG re act, g mmended and praised 

ove ry where as ‘ttops’’, and is used by more radio 
hools and students’ than any other radio text. in 


the world! 


36 Volumes in 1—972 pp.—508 illus. 
Radio 

Music, 
Units; 
Batteries, 
EES Onin eee: Induction. 9. Inductance. 10. Capaci- 
Measuring Instruments. 
Broadcasting. 
ciples. 18. Vacuum Tube Characteristics. 19. Vacuum 
Tube Construction. 
Amplifier Action. 
22. ‘‘Superhets’’, 23. R.F. Amplifiers; Tuning Coils. 
Audio. Amplifiers. 
Operated Receivers. 
Elec. Receivers. 
30. Phono Pickups; 


i. 


1 


2 


32. Photoelectric Cells; Cathode-Ray Tubes. 33. Tele- 
vision. 
icing. 36. 
Review Questions! 


“=Test it—5 DAY 


are 


ig 


3. 


4. 


t RADIO & TECHNICAL PUBLISHING CO., § 
t 4S Astor Place, New York, Dept. R&T-41. 

O Here is my _ $4 ($4.50 foreign). Send my copy of a 
t Ghirardi’s RADIO PHYSICS COURSE postpaid, with a 
gp your 5-Day Money-Back Guarantee. B 
NAM pipette staseet toes AF elenetiacery's Gite eieicisie piacel P| 
BAD ORE ey pea tate a Villy we Go eon le es nies yao poecatante, wists Pit | 
: COU esate ets a kate Tate easetee STAT Mietern ae 8 


a 


thousands of others 


from his world- 
because 
has a genius for 
it all vividly clear 
to understand. You 


COMPLETE 
1 COURSE $ 


only. 


for this intensive 


will 


‘*see you 
from 


elementary 


Cathode-Ray Tubes, etc., 
completely—in this one 


you only $4. 


USED BY U.S. ARMY and NAVY 


training text 
U. Ss. Army 


Here’s what you will learn all about: ~ 


Broadcasting System, 
3. Electron Theory; Elec, 
Ohm’s w; Resistance. 
6. Magnetism. 7, 


2. Sound, 
Current, 

5. Elec. 

Electromagnetism, 


Speech, 
4. Elec, 
Circuits; 
8. 
Condensers. 11. A. C. Circuits. 12. Filters. 
14. Radio Waves, 15. 
16. Receiving. 17, Vacuum Tube Prin- 
20. Vacuum 


Tube Detector and 
21. 


Radio Frequency Amplification, 


25. Speakers. 26. Battery- 
27. Power-Supply Units. 28. 
29. Automobile and Aircraft Radio, 
Sound Systems, 31. Short-Wave, 
34. Antennas and Grounds, 35. Testing; Serv- 
» . 856 Self- 
Or this great book NOW! 
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Sound Motion Pictures, 
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Send. me_ free illustrated _ descriptive _ literature, a 
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HARRISO 


/PERSONAL SERVICE 
By Bill | Harrison 


RECEIVERS 


AMATEUR EQUIPMENT 


Fastest service—lowest prices— 

most liberal trade-in allowances— 
easiest time payment terms—in the 
country ! 
It will pay you to write to me about 
any Radio Apparatus you need. | 
guarantee you complete satisfac- 
tion and my personal attention. 


73, 
Bill Harrison, W2AVA 
*Send stamp for my latest list of 


NEW AND RECONDITIONED RECEIVERS 


-RADIO 
co. 


12 WEST BROADWAY - NEW YORK CITY 


EASY TO LEARN CODE 


It is easy to learn or increase speed with 


an 


the 
dev: 
ner’s alphabet to typical messages 
on all subjects. Speed range 5 
WPM. Always ready—no 


MACHINES FOR RENT OR SAL& 


The 
literally takes the place of an 
operator-instructor 
anyone to learn and master _code 
without further 
sands have used and endorse the 
Instructograph System. Write today 
for full particulars and convenient 
payment and rental plans. 
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h Code Teacher. Affords 
Ll egg te most practical method yet 


oped. Available tapes from begins 


to 
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Instructograph Code Teacher 
and enables 


assistance. Thoue 


INSTRUCTOGRAPH COMPANY < 


Dept. RT, 4701 Sheridan Rd., Chicago, S11. 
Representatives for Canada 


Radio College of Canada, 54 Bloor St. West, Toronto. 
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Pr ull Swing” Frequency Modulation System. 


Amateur Radio 


for the Am ateur 


Ricardo Muniz ; 


Donald Ocstreicher 


1—Top view of power supply, showing tubes and connector plugs. 2—General view of power 
supply, showing general arrangement. 3—Bottom view of power-supply, illustrating mounting 
of parts. 4—Top view of power supply, showing tubes and connector plugs. 


Power Supplies: In designing a power 
supply for use with the frequency modula- 
tion transmitter the authors considered it 


advisable not only to make a power supply 
applicable to this unit, but to make a de- 


pendable, sturdy supply which could be used 
wherever voltages in the order of 200 to 
600 are needed. 

_ The evolved unit is a supply which will 
give 250 volts at 250 ma. and 500 volts at 
350 ma. or (by use of the primary. taps), 
350 volts at 250 ma. and 600 volts at 350 
ma. It is readily apparent that these volt- 
ages and currents can be used to supply all 
but the final stages of any medium power 
transmitter, The oscillator and buffer stages 
can be run from the 600 volt supply, and all 
audio equipment from the low voltage sec- 
tion. At the same time this unit completely 
satisfies the needs of the R.&T.-F.M. trans- 
mitter. 

Design Factors: In a power supply of 
this type where heavy currents at high volt- 
ages are encountered, there will be found 
strong fields about all of the transformers 
and filter chokes. In laying out the chassis, 
therefore, care must be taken that the power 
transformers are so placed that their fields 
will not induce ripple in the windings of 
the filter chokes. As one can see by referring 
“*Radio Instructor, Brooklyn Tech. H. 8., Eng 


. WYNE 
**Student, Electrical Eng., Brooklyn Polytech., W2LOE. 


***Student, Electrical Eng., Cooper Union, Night. 
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to the layout diagram, the transformer’s 
axes are at right-angles to the axes of the 
choke windings (the condition for mini- 
mum mutual inductance). The layout used 
was decided upon only after careful con- 
sideration of theoretical and _ practical 
(space) factors. It is inadvisable, in a unit 
designed to supply equipment having a large 
number of tubes, to incorporate filament 
voltages on the power-supply chassis, (The 
heavy filament currents would cause exces- 
sive IR drop in long leads to the equip- 
ment in use.) Provision has been made for 
110 volt A.C. leads in the power cable to 
supply filament transformers on the equip- 
ment chassis. A six-wire cable and male 
and female six contact plugs (Amphenol) 
in the low voltage supply, and a four-wire 
cable and plugs in the high voltage supply, 
are used to carry all voltages to the equip- 
ment chassis. This method was used in 
order that there should be no exposed high 
voltage contacts. 

Voltages Available for F.M. Unit: To 
properly operate the F.M. unit, the con- 
struction of which was described in last 
month’s article, the following voltages are 
needed: For the audio system, 350 volts; 
control oscillator, 100 volts (screen and 
plate) ; master oscillator, 200 to 350 volts; 
limiter, 200 volts, The intermediary volt- 
ages are obtained from a 5,000 ohm 100- 


Part 3 "Ronee Supplied Be 
Warren Oestreicher 


watt bleeder on the low voltage super If 


modulation causes reaction on the master _ 


oscillator amplitude it may be necessary to 
take the plate voltage for this tube from a 
tap on the 600 volt supply. 

_ Additional Construction Data for F.M. 
Unit: It was found that the electron-cou- 
pled oscillator is more stable when the 
following grid coil is used: Eight turns, 
one inch long, No. 18 bare tinned wire, tap 
three-quarters of a turn from ground (on 
Amphenol miniature form), The larger 


‘sized wire does not heat as much as the 


small wire that was previously specified 
and, therefore, frequency drift during the 
warm-up period is greatly minimized. — 
Three toggle switches (S.P.S.T.) have 
been added, one in each of the plate supply 
leads of the three oscillators in order to 
facilitate adjustment. They have _been~ 


mounted on the back of the chassis since — 


they are only used during initial adjust- 
ment, 

It was found that better control of bal- 
ance with less reaction on oscillator fre- 
quency was had if the capacitance of each 
section of the balancing condenser were re- 
duced to about twenty micro-micro-farads. 
This may be done by removing all but two 
stator plates on each side of the balancing 
condenser. 


Adjustment for Operation of F.M. Audio 
System: The audio system differs in no 
way from a conventional audio amplifier 


either in adjustment or operation, except 


for the fact that the amplification is pro- 
portional to the audio frequency. This ex- 
ception, however, need not be rigidly ad- 
hered to, so long as the highs (5,000 cycles) 
are between fifteen and thirty db.; above 
the lows (100 cycles) with approximate 
linearity between. A method for obtaining 
this type of response was described in the 
preceding article. 

Oscillator Adjustments: The control os- 
cillators are tuned with the balancing con-_ 
denser set for equal capacitance in each 
section. The control oscillators are left in 
operation and their signals are found at 
14.83 and 14.79 megacycles on an A.M. 


receiver. The receiver dial is then set toa 


point midway between these frequencies and 


the control oscillators are turned off. The ~ 


master oscillator is then turned on and ad-~ 


justed by means of the 100 mmf. condenser ~ 


roughly to the receiver dial setting and 


exactly. centered from the front panel by 
the 10 mmf. band-spread condenser. The — 


plate circuit is then tuned. Since the “Q” 
of tuned circuits at 28 megacycles is usually 
low—therefore, the dip in plate current at 
resonance may not be noticeable, a tenth- 


watt neon bulb will prove a valuable tuning — 


indicator. With the band- -pass adjustment — 
knob set for low coupling the limiter is 
tuned, first the grid circuit and then the 


plate circuit, as a conventional doubler, ‘The = 
signal is then found on an F.M, receiver at 
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59.25 megacycles and the control oscilla- 
tors are turned on. An oscilloscope is con- 
nected to the output of the receiver. An 
audio oscillator is connected to the input 
of the F.M. unit and adjusted to about 
200 cycles. If the wave-form viewed in the 
*scope contains appreciable harmonics, the 
following adjustments must be made: 1. The 
balancing condenser should be shifted slight- 
ly from the center position. 2. Since this will 
change the center band frequency, the mas- 
ter oscillator is retuned by means of the 
band-spread condenser. 3. If the wave-form 
viewed in the scope is worse than before, 
the balancing condenser must be adjusted 
in the opposite direction. If the wave-form 
is improved, further adjustment should be 
made in the same direction. If the receiver 
does not appear to have sufficient output 
the audio gain of the F.M. unit may be 
turned up and usually an optimum setting 
of this control for minimum distortion. will 
be easily found. The next step is the tuning 
of the band-pass circuit. The M-type curve 
desired is obtained by over-coupling, there- 
fore, adjust the coupling knob for increased 
coupling. The introduction of the metal of 
the movable coil into the field of the fixed 
coil will detune both slightly. Readjustment 
should, therefore, be made. The audio oscil- 
lator frequency should be increased to 5,000 
cycles. The wave-form may now be viewed 
in the ’scope and if it appears incorrect 
increase the coupling of band-pass circuit. 

A more reliable, although more difficult 
means of adjusting the band-pass circuit 
is as follows: The saw-tooth wave-form 
obtained from the oscilloscope horizontal 
deflection circuit may be introduced into 
the F.M. audio system. This will cause a 
linear frequency swing over the complete 
band. If a broadly tuned detector (a single 
tube will do) is then coupled to the limiter 
output and the detector’s output is fed to 
the vertical deflection terminals of the 
*scope, a curve will be traced representing 
the characteristics of the band-pass circuit. 
Adjustments may then be made quite easily, 
(The saw-tooth voltage is obtained through 
a .1 mfd. condenser tied to the horizontal 
deflection plate of the cathode ray tube, and 
the circuit in the ‘scope is not broken.) 
Care must be taken to provide adequate 
shielding in all external leads since their 
lengths may be sufficient to introduce ap- 
preciable radio frequency voltages to the 
measuring equipment. 

When the above adjustments have been 
made, and they should not prove difficult, 
a microphone may be connected to the input 
and the unit is ready for operation. 

In all of the above adjustments the 
authors used a Hallicrafters model S-27 
high frequency F.M.-A.M. receiver. It 
proved to be the most practical receiver 
we have yet seen for this service since 
A.M. and F.M. adjustments are made by 
simply turning a switch, and the quality 
of reproduction leaves no doubt as to 
where any distortion may be found. It will 
certainly not be in the receiver. 

Of interest is the fact that the band 
width of this transmitter may be readily 
varied. The authors used crystals ground 

~10 ke, apart, thus halving the band width, 
and little change was noticed. 

In the next article, we expect to de- 

scribe an amplifier which will give about 
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TRANSMITTER 


For Portable and 


Emergency Service 


The ideal portable unit for emergency services. 
Circuit changes from {15 volt A.C. to 6 volt 
D.C. are accomplished by merely inserting the 
proper power plug—no changes in wiring are 
necessary. Designed for phone and CW opera- 
tion on all amateur bands from {60 to 10 
meters. Nominal power input for phone opera- 
tion is 12 watts when operated from a battery 
supply. Higher inputs may be obtained when 
operated on A.C. Doubling may be accomplished 
in either the crystal oscillator or final amplifier 
stage. An antenna matching network provides 
coupling to all type radiators. High gain audio 
system gives full modulation when using a 
crystal mike. 
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BRAZILIAN AMATEURS JOIN 
HANDS 

@ BRAZILIAN radio amateurs have now 

joined hands with those of brother 
“hams” in thirty-six other countries of the 
world by their recent election to member- 
ship in the International Amateur Radio 
Union, according to a statement by Kenneth 
B. Warner, secretary of the Union, in an- 
nouncing the affiliation of the Liga de Ama- 
dores Brasileiros de Radio Emissao. 

In Brazil there are about 1,000 amateur 
operators, all of whom belong to the 
L.A.B.R.E. Due to present international 
conditions amateurs in that country are not 
allowed to contact stations in foreign coun- 
tries actively at war, so the emphasis is on 
domestic communication. Numerous groups 
of amateurs form weather-reporting nets 
and emergency communications reserves, 
and learn military operating procedure as 
well, patterned after similar groups in the 
United States. Brazilian amateurs have an 
official organ to keep each other posted on 
radio happenings, called “QTC”; in radio 
parlance this reads, “I have a message for 


you,” appropriately enough. 
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50 watts of frequency modulated power in 
the 112 mc. band (118.5 mc.). The amplifier 
will be readily adaptable to conventional 
A.M, service. Subsequently, too, will be 
described a combination frequency devia- 
tion indicator and monitor for this F.M. 
transmitter. 


Acknowledgments: The authors wish to 
express their gratitude to Hallicrafters, 
Inc., for their generous cooperation and to 
all the other companies whose splendid re- 
sponse in the interests of modern research 
made this series of articles possible. 


Parts List for Pull-Swing Set 


KENYON TRANSFORMER CORP. 


Ti—Plate power transformer—pri. tap., 450-350-0 
at 250 ma.; T-655 

Nae Sos power transformer—750-600-0, 300 ma., 

-656 

T3—Fil. transformer. See text: 2.5 V., 10 A.; 
25 V., 7 A; 5 V., 4 Ay T-364 

Li—Swinging choke (to carry 300 ma.) 6-19 hy,; 
T-510 


L2—Filter choke, 11 hy., 300 ma.; T-166 
L3—Filter choke, 10 hy., 250 ma.; T-151 
L4—Filter choke, 10 hy., 250 ma.; T-151 
INTERNATIONAL RESISTOR CO. 

Ri, < R3, R4—50 ohm, 10 watt (wire-wound); 


R5—Bleeder resistor, 50,000 ohms, 100 w. fixed; 


HAA 
R6—Bleeder and stabilizer resistor, 5,000 ohms, 
tapped; HAA 


PAR-METAL PRODUCTS CO. 


1— 834” x 19” steel rack panel; 3604 ‘ 

1—13” x 17” x 3” steel chassis and bottom plate; 
15281 

1—13” type angle-bracket set; SB-713 


BUD RADIO, INC. 


Pi—‘“‘Jumbo” type pilot-light, candelabra base; 
JL1698S 

P2—“‘Jumbo” type pilot-light, candelabra base; 
JL1698S 


AMERICAN PHENOLIC CO. (Amphenol) 


2—6-prong bakelite sockets; S-6 
3—4-prong bakelite sockets; S-4 
2—6-prong ‘‘male’’ cable connectors; PM-6 
1—Socket punch; LD-1 


NATIONAL-UNION (Tubes) 


1—Type 83v. 
2—Type 83 


KESTER SOLDER 


1—Roll “‘radio type’”’ rosin core solder 


CORNELL-DUBILIER (Condensers) 


C1—4 mf., 600 V. Dykonol paper; TLA-6040 
C2—4 mf., 600 V., Dykonol paper; TLA-6040 
C3—8 mf., 1000 V., paper type; T-10080 
C4—8 mf., 1000 V., paper type; T-10080 


INSULINE CORP, OF AMERICA 


SW1—S.P.S.T. toggle switch; 1281 
SW2—S.P.S.T. fonts switch; 1281 
Hardware, nut and bolt assortment, etc.; 5252 


OCCUPATIONS IN RADIO by Kenneth G. 
Bartlett and Douglass W. Miller. Stiff paper 
covers, size 6x9 inches, 48 pages, illustrated. 
Eublipned by Science Research Associates, Chi- 
cago, by 


This is one of the most excellent treatises we 
have seen on the subject of, “What can I do in 
radio?” The first part of the book deals with the 
rapid rise of radio, and succeeding sections deal 
with the organization of radio stations, control 
work, the radio broadcast station staff and the 
work they do, including salesmen, script writers, 
etc. A very interesting chapter discusses the de- 
tails of radio network organization, both from 
the business angle, and also details of the program 
department, including special program features, 
radio writers, etc. 

Other chapters cover employment with radio 
service organizations, qualifications in training for 
radio jobs, including writing and producing, spe- 
cial “news events,” and the work of the announcer. 
A very vital chapter deals with “technical” jobs 
in radio, including operators and engineers. Women 
in radio have an interesting chapter—they hold 
many of the important jobs in radio broadcasting 
today, especially in the program and audition de- 
partments. 


aed 


x Amateur 


T1, PLATE POWER 
TRANSFORMER ~ 


TZ 
PLATE 
POWER 
TRANSFORMER 


a 
OQOQYQOQVYVYYY 


T3 
FILAMENT. 
TRANSFORMER 


110V, SW.1 
6QCYCLES, (S: RP $7.) 


se rire 
FILAMENT: 
TRANSFORMER 


The drawings above show plan view of os power-supply and also a schematic diagr 
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BOOK REVIEW 


The final chapter deals with the future of radio 


broadcasting, including opportunities in television. 


PLAYING WITH LIGHTNING, by Dr. K. B. 
McEachron in collaboration with Kenneth G. 
Patrick. Cloth covers, size 6x 8% inches, 232 
pages, illustrated. Published by Random House, 
New York, N. Y. 


This unusual volume deals with man’s experi- 
ments with lightning—both natural and artificial. 
Many years ago electrical engineers decided that 
they must know more about lightning, for other- 
wise the high voltage transmission lines would be 
constantly out of order, due to lightning bolts 
smashing insulators and causing other disturbances, 
such as high transient currents or surges which 
would wreak all kinds of havoc on sub-stations 
and generating apparatus. 


This book is written in popular style, and any- 
one interested in such questions as—what is the 


‘voltage of an average lhghtning flash? and How 


long does it exist?—will find the answers in this 
book. Some of the chapter titles are—How Much? 
How Fast? How Long?—Men Make Lightning— 
How Quick Is a Flash?—The Lightning Stroke— 
Skyscrapers and Lightning Rods—‘‘Freezing” 
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Lightning on Film—The Thunder Storm—Light- 
ning Rods. F 


THE RISE OF MODERN PHYSICS, by 
Henry Crew. Cloth covers, size 5x 7% inches, 
434 pages, illustrated. Published by Williams 
& Wilkins Co., Baltimore, Md. | ace 

Every radio and electrical student is, by a com- — 
mon token, also interested in physics. This book 
will prove very interesting as it is written ina © 
smooth, easy style and the origin of the electrical 
and similar branches of physics is discussed. In — 
the forepart of the book we find a very interesting 
treatment of the early Greek and Roman science, 
Arabian physics, and physics in the middle ages. 
Next the author takes up the birth of American — 
physics and modern optics and then progresses to 
early discoveries in the field- of electricity and 
magnetism. This is followed by the discovery of 
the nature of heat and the nature of matter in © 
general. Radio, and electrical students will fine 
particularly interesting the sections dealing wit! 
Volta, Oersted, Hertz and other well-known scien 
tific investigators. ; a 

The origin of modern electrical units form 
fine chapter. This is followed by—The Rise 
Modern Spectroscopy, Relativity, etc., followed 
a valuable bibliography and a thorough 
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“Left to right: I—Dipole antenna calibrated in degrees of polarization off horizontal, and field strength meter. This combination was used in auto-ignition inter- 

ference tests and "carrier-waye"’ polarization measurements. 2—Signal strength meter used in locating diathermy interference, and other mobile explorations of 

/carrier-wave'’ propagation. 3—30-foot, telescoping mast supporting dipole reflector antenna. lt can be moved about and held by one man. 4—Mobile equipment 
consisting of Reinartz antenna and signal strength meter, used in locating source of diathermy interference. 


Interference Phenomena in 


Television Reception 


@ IT is an obvious truth that the most 

exact calculations on the part of the 
design engineer, and the finest work on the 
part of the production engineer will be lost 
value unless the television receiver is 
equally well applied in public use. 

Good television reception is unprece- 
dentedly dependent upon the antenna de- 
sign and installation method. Only by ac- 
quaintance with thé peculiar relationships 
between the carrier wave and the several 
forms of interference, is the television en- 
gineer able to so design the antenna system 
that adequate and “pure” signal input to 
the receiver is obtained. 

The three major types of interference, in 


- the order of the frequency of their appear- 


ance, are automobile ignition systems, dia- 
thermy, and reflected signals. For the 
present, at least, auto ignition interference 
presents the greatest problem. 

When, in the course of establishing 
standards of television transmission, the 
question of polarization of the carrier wave 
arose, so little was known of noise propaga- 
tion characteristics within the ultra-high 
frequency portion of the radio spectrum 
that horizontal polarization was decided 
upon merely because the committee “be- 
lieved” it had more favorable noise char- 
acteristics. The findings of subsequent re- 
search have supported this conclusion. 


Auto Ignition Noise 


In a series of tests recently, the average 
automobile ignition noise level, using a 
vertically polarized antenna was found to 

be as much as 25% greater than when using 
a horizontally polarized antenna. 

The tests were made under a variety of 

conditions using a field strength meter and 


a dipole antenna mechanically arranged to 


rovide an instant change to any angle of 


Thornton Chew 


This article will be of interest to 
every student of television— 
whether he is an experimenter 
or a service man. Test reports 
are given with diagrams, show- 
ing the effect of placing the 
television receiving antenna at 
different angles. 


It was also observed that ignition noise 
pickup, like other radiations, is sharply 
reduced from the end directions of a dipole. 
This again is a point in favor of hori- 
zontal carrier polarization, since in the 
case of the commonly used horizontal di- 
pole antenna the noise pickup will be bi- 
directional rather than non-directional as 
with the vertical dipole. 

Quantitative tests show that ignition 
noise has a sharply critical nuisance-value 
versus distance characteristic. 

To the average television viewer streaks 
of interference passing through the picture 
are not unbearable since most of the pic- 
ture information is still conveyed. But in- 
terference strong enough to destroy syn- 
chronization renders the receiver complete- 
ly useless throughout its duration. The aver- 
age auto ignition noise will have sufficient 
magnitude to destroy synchronization of a 
visual signal, having a field strength of 
one millivolt per meter, within a radius of 
150 feet from the antenna, With a signal 
field strength of 100 microvolts per meter, 
the critical distance moves out to about 
400 feet. ‘ 


Moving Antenna Often Helps 
It can readily be seen how important the 
length of a city lot may be in the place- 


ment of a television antenna. Quite often a 
receiver may be freed of frequent breaks 
in synchronization by moving the antenna 
from the front to the back of the lot. The 
signal strength will, for practical purposes, 
remain constant, while the increased dis- 
tance between noise source and antenna will 
result in a relatively large attenuation of 
interference. Even a considerable increase 
of lead-in length, to the point of minimum 
modulation voltage requirements, may be 
tolerated since a well-balanced transmission 
line will discriminate equally against signal 
and noise, and the rapid rise of signal-to- 
noise ratio in the antenna will more than 
offset the loss of surplus picture-tube modu- 
lation capabilities. 

If this critical distance of separation be- 
tween ignition noise source and antenna 
may be accomplished in vertical direction, 
a still more favorable signal to noise ratio 
will be obtained since signal voltage de- 
veloped in the antenna will rise while the 
noise level is reduced. 


A Freak Case 

A good example of this is shown by a 
receiver located about six miles from the 
Don Lee television transmitter, WOXAO, 
in a business district congested with auto- 
mobile traffic. The measured field strength 
was approximately 500 microvolts per 
meter, The antenna was roughly 125 feet 


_above street level and 200 feet of low-loss 


twisted-pair transmission line was brought 
down through an air shaft. With this in- 
stallation, a picture completely free of 
blemishes from ignition interference was 
obtained, although a constant stream of 
automobiles passed within less than 100 
feet of the receiver location. 

A more complete knowledge of auto igni- 
tion interference characteristics would un- 
doubtedly be of great value, but after con- 
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GEOPHYSICAL 
PROSPECTING OUTFITS 


BLUE PRINTS and INSTRUCTIONS 


For Building the Following Treasure 
Finders and Prospecting Outfits 


Folder No. 1. The ‘“‘Radioflector Pilot’’—con- 
sists of a 2-tube transmitter and 3-tube 


receiver. Principle: radiated Wave from 
transmitter loop is reflected back to receiver 
loop. Emits visua] and aural signals. Tubes 
used: two 1A5G—two 1N5G—one 1H5G. 

Folder No. 2. The ‘“‘“Harmonic Frequency Lo- 
cator’’—Transmitter radiates low frequency 
wave to receiver, tuned to one of Harmonics 
of transmitter. Using regenerative circuit. 
Emits aural signals, Tubes used: one 1G6G 
—one 1N5G. 

Folder No. 3. The ‘“‘Beat-Note Indicator” —Two 
oscillators so adjusted as to produce beat- 
note. Emits visual and aural signals. Tubes 
used: Three type 730. 

Folder No. 4. The ‘‘Radio-Balance Surveyor’ 
—a modulated transmitter and very sensi- 
tive loop receiver. Principle: Balanced 
loop. Emits visual and aural signals. By tri- 
angulation depth of objects in ground can 
be established. Tubes used: Seven type ’30. 

Folder No. 5. The “Variable Inductance Moni- 
tor’—a single tube oscillator generating 
fixed modulated signals and receiver em- 
ploying two stages R.F. amplification. 
Works on the inductance principle. Emits 
aural signals. Tubes used: six type ’30. 

Folder No. 6. The “‘Hughes Inductance-Bal- 
ance Explorer’’—a single tube Hartley os- 
cillator transmitter and sensitive 8-tube re- 
ceiver. Principle: Wheatstone bridge. Emits 
aural signals. Tubes used: two type ’30— 
one type ’82—one type ’33. 

Folder No. 7. The ‘‘Radiodyne Prospector” — 
a completely shielded instrument. Principle: 
Balanced loop. Transmitter, receiver and 
batteries enclosed in steel box. Very large 
field of radiation and depth of penetration. 
Emits aural signals. Tubes used: two 1N5G 
—one 1G4G—one 1H5G—one 1Q5—one 1G4. 


With any one of the modern geophysical 
methods described in the Blue-Print patterns, 
Radio outfits and instruments can be con- 
structed to locate metal and ore deposits 
(prospecting) ; finding lost or buried treas- 
ures; metal war relics; sea and land mines 
and “‘duds”; mineral deposits; subterranean 
water veins; oil deposits (under certain cir- 
cumstances); buried gas and water pipes; 
tools or other metallic objects sunken in wa- 
ter, etc., etc. 


Each set of blueprints and instructions enclosed in 
heavy envelope (92” x 122”). Blueprints 22” x 
34”; eight-page illustrated 8/2” 50¢ 
er of instructions and construction data . 

Add 5c for postage 


The complete set of seven folders........ $3. 00 


_Shipping weight 2 Ibs. (add 25¢ for ship- 
ping anywhere in U.S.A.) 
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‘limited as to polarization. However, from 


wideeabie Seer va Clot Ae is my opinion that 
the only complete solution of the problem — 
lies in cooperation with automobile manu-— 
facturers, with a view to eliminating this 
type of interference at the source. — xy 
cabinet, the extent sf interference is 
surprising. . 

However, these sources of ihtepterened 
are relatively limited in number. Explana- 
tion of the problem to the diathermy owner 
may elicit permission to re-tune, shield and 
install line filtering in the offending ap- 
paratus. When the interference is stron 
and frequent, the attempt to obtain such 
permission is well worth while. It remains 
to locate the apparatus. ; j 

In connection with diathermy inter- 
ference problems of the Don Lee Broad- 
casting System, a rapid method of locating 
the point of origin of diathermy inter- 
ference was developed, The equipment used | 
consisted of an automobile carrying a 
Reinartz circular antenna, provided with 
means of rotation, and a portable receiver 
incorporating a “signal strength” meter. — 
The field pattern of this antenna is char- 
acterized by its heart shape, the null point 
being very narrow and deep, ti 


Diathermy Apparatus Frequent Offender — 

Diathermy is probably the most irritating 
form of interference, Being of sustained 
magnitude for several minutes at a time, it 
thoroughly destroys picture information for 
large portions of the program, and the im- 
pulse of the viewer is to turn from the 
receiver in disgust. It is poor tribute to 
the rationality of our self-government, that 
the so completely regulated radio-television 
communications art should suffer inter- 
ference from its offspring, completely un- 
regulated by any Federal agency. 

Diathermy~ radiations are not sharply 


nearly one hundred recorded observations, 
it appears that most of this type of inter- 
ference approaches vertical polarization. 

Design characteristics account for the 
considerable variation in magnitude and 
form of diathermy interference. Apparatus — 
having poorly filtered plate voltage supplies 
cause black-out of part of the raster. Strong 
interference causes a shift of vertical syn- 
chronization control from the desired syn- 
chronization pulse to the negative peak of 
this A.C. modulation. The same apparatus 
with well filtered plate voltage supplies 
would not affect vertical synchronization 
and much picture information would re- 
main. 

Poor or complete lack of line filtering 
permits radiation through power supply~ 
lines acting as long wire, aperiodic radia- 


Locating Interference 

The method is to first determine the gen- 
eral direction of the source using the an-— 
tenna null point. About three readings at. 
spaced intervals are necessary to obviate 
possibility of error due to reflected signals. — 
The previously used system of taking fre-— 
quent cross-bearings with the directional — 
antenna, resulted in considerable delay 
since it was necessary to stop for each 


The diagrams here reproduced are the result of actual 


field tests made by the authors in picking up 
television signals in Galifornia F 


from a local station. 


ASSUMING : INTERFERENCE 
FIELO STRENGTH EQUAL TO 

SIGNAL FIELD STRENGTH AT 

MAX\IMUM PROXIMITY 


TRANSMITTER 


sf ; 
MISMATCHED ANT./ & | ; 
T 3 . te 
A) SR a EXAMPLE : WITH 200 _ 
of DIPOLE ANTENNA MISMATCHED LEADIN 9 FOOT LEAD-IN AND ONE 
bz POINTED AT fener renee Q |Y COMPLETE REFLECTION. | 
fh] — winistiren treme meron) | ||] Steet da 
pereiz. SIGNAL TO BE ; i 
m Ow NO SIGNAL Loss || REFLECTED UPAND 0 WILL SF Raw eeanas 
aw PIE GAINERS: BOUNEKEAD IN ° A ‘2INCH DIAMETER - 
wt ENO-NULL FERENCE RATIO 2?!” |] SEVERAL TIMES ee eee 
w 4 
yp THUSLY ———— 
22 | o1POLE FIELO Z-VR2-V2 | WHICH, WITH LONG 2 H 
a Fees LEAD-INS, WILL eal 
rae CAUSE ENOUGH N ! 
IPOLE ANTENNA 
POINTED 30°AWAY FROM SRSere CURES 4 A 
TRANSMITTER BUT END-NULL 3 N a 
POINTED 20°NEARER POINT OF N 
MAXIMUM INTERFERENCE Wa : 
ah =~ 
‘a y mos! SIGNAL LOSS ; : 
8 APPROX 25% po Som 
w SIGNALINTERFERENCE Ee RECEIVER 
erry TIO 5: ™ 
Ou = I > 
ok ee | Pa ° 
ve END- SHOWING FAVORABLE | : 
PSs NUGL INCREASE IN SIGNAL-TO-INTER. | | 
w 8s FERENCE RATIO GAINED BY ¥ 
o ie} POINTING END-NULL TOWARD peepee a ¥ 
rE DIRECTION OF MAXIMUM-INTER- fy 
n Z FERENCE ,EVEN THOUGH THE SHOWING REFLECTIONS DUE TO MIS MATCHES. 


OIPOLE 1S TURNED AS MUCH 
AS 30° AWAY FROM MAXIMUM 
SIGNAL 


BETWEEN ANTENNA,LEAD-IN AND RECENGES 
INPUT IMPEOANCES. 


: INTERFERENCE SIGNAL _ 

eis OYER-RIDES OVER-RIDES : ad : 
us De x Ay SIGNAL INTERFERENCE i) | 
ZEZ ENTER "ia 
ZeZ : 

oza NRE, 

ein OE as HOW MOVING ANTENNA 
Hels Pass TOWARD REAR OF LOTCAN 
aza Si ~ IMPROVE SIGNAL-TO-INTER: | 
Sun 4 2 mipoue FERENCE RATIO SUFFICIENTLY, 
rritra SIGNAL LEVELS, = TO PRESERVE SYNCHRONIZA- | 


TION. (ONLY ae wad 
INPUT TO ANTENNA ies 
(S CHANGED) 


CRITICAL DISTANCE 
(VARIES INVERSELY 


AS SIGNAL STRENGTH) 


is | OISTANCE FROM INTERFERENCE SOURCE —> > 
TREET. LENGTH OF LOT —————_____________ 


‘is “established oid to base subsequent 

conclusions upon the signal magnitude. This 

permits of rapid driving with no stops 
necessary. 


A course following the direction indi- 
cated is maintained until a rise and fall of 
signal strength is observed. When a point 
of maximum signal along this line of travel 
has: been determined, the course is retraced 
to that point and a new course, 90 degrees 
_ from the first, is pursued until a point of 
maximum signal strength along this line 
is obtained—thereby providing, in effect, 

- cross-bearings. 


Standing waves will be observed to cause 
rapid fluctuation of signal strength until 
the point of origin is approached within a 
few hundred feet, at which time the field 
of’ electro-magnetic induction establishes 
control and the standing wave effect dis- 
appears, 

This method will determine the point of 


origin to within 100 feet and it then but - 


remains to look for a physician’s sign, or 
make a few inquiries. 


Carrier Wave Reflections 
The problem of interference from carrier 
wave reflections can only be solved by a 
‘receiving antenna installation technique, 
; based upon a thorough knowledge of the 
behavior of such reflections. In general, 
reflections can. be considered lateral in 
direction, although occasional reflection in- 
terference from aircraft has been observed, 


Radio waves travel about 75,000 times 
faster than the spot on a 12 inch picture 
tube scanning at the 441 line 30 frame rate. 
Thus the displacement of the secondary 

image upon the raster will be 1/75,000th 
part of the difference between the length 
of direct and reflected wave travel. Phase 
differences between the two waves and their 
_ side-band components may cause reinforce- 
ments or cancellations, which distort half- 
tone values and frequently produce nega- 
tive images. 
____ Special care must be taken to determine 
the presence of short delay reflections. 
These cause only blurring and loss of 
vertical picture detail and therefore are 
likely to be overlooked, while the sub- 
standard picture is blamed upon poor video 
frequency band-pass of the receiver. 


E Poor Impedance Matching May Cause Trouble 
It should be noted here that many multi- 
image effects are mot due to carrier wave 
Se reflections. When the transmission line 
length is in the order of 100 feet or more, 
poor impedance-matching between receiver, 
- transmission lime, and antenna may cause 
signal reflections from receiver to antenna 
and back again to the receiver, sufficient to 
seriously impair the picture quality. 
_ Repetition of vertical lines may result 
from. uundamped oscillation, set up in poorly 
designed or defective bien frequency com- 
pensation circuits by shock excitation. 


A sharply directional antenna is neces- 
sary where the angle of arrival between 
and reflected waves is less than 45 
n-Otienting this antenna 10 degrees 
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received television signal, and the reason why it is 


important to choose carefully the final location for the television antenna. 


wave, will considerably increase direct to 
reflected signal ratio, with only slight loss 
of desired signal. 

Standing wave phenomena is very help- 
ful where the angle between direct and re- 
flected signal is greater than 30 degrees. 
Phase relationship between direct and re- 
flected standing: waves varies for each half- 
wavelength. Thus at a given point, the 
direct signal may be maximum, while the 
reflected signal is minimum. At a point 
several half-wavelengths removed, direct 
and reflected maximums may coincide. The 
obvious solution is to locate the antenna 
position at a point where the direct signal 
is maximum and the reflected signal is 
minimum. About a five to four ratio of 


standing wave maximum to minimum is 
most frequently encountered. 

Evidence points to possible twists of 
polarization of reflected waves, but observa- 
tions to date are inconclusive, If this be 
true, antennas polarized accordingly will 
offer another means of discrimination be- 
tween direct and reflected signals. 

In conclusion, may I urge that. those 
vitally interested in the television art do 
not permit slipshod use of their art in the 
field. No invention of science has been 
measured against more exacting standards 
of. performance, and only an unrelenting 
insistence upon peak performance can place 
television in its rightfully high place in 
public service. n 
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Part 2—Concluded 


® OBVIOUSLY, if we use 1000 cycles in- 

stead of 100 cycles: the deviation fre- 
quency will become 10 times as great, Sim- 
ilarly if we use 10,000 cycles our deviation 
will be 100 times as great. Since we desire 
to have every deviation in frequency of the 
carrier correspond to an equivalent. audio 
amplitude and have a faithful proportion be- 


tween the two—this matter of deviation be- 


ing determined by frequency introduces a 
serious problem. 

In the foregoing, we have chosen 100 
cycles as the modulation frequency for the 
sake of our example, and we have found 
that this has been involved in finding the 
corresponding frequency deviation to be 52.3 
cycles. For reasons which we are about to 
study, we desire to have a maximum fre- 
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fm = 47.75 cycles 
- Whereas 100 cycles of A.F. will produce 
a deviation of 52.3 cycles of the 200 ke. 
carrier, 47.75 cycles A.F. will produce 25 
cycles deviation of the 200 kc. carrier. 

This being so, we see that if we desire 
25 cycles deviation of the carrier for every 
audio frequency of the same amplitude, 


we must supply the balanced modulator- 


screens with 10 volts at 47.75 cycles, 1 volt 
at 477.5 cycles and .1 volt at 4775 cycles 


MODULATOR 
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CYCLES -AUDIO FREQUENCY 


Cueutt of input A.F. amplifier designed to be continuously frequency selective; so as to 


-amplify all energy inversely proportional to its frequency. Response curve of amplifier is 


also shown. 


quency deviation of 25 cycles. Now, we 
must find what modulation frequency 
(audio) will give exactly this deviation if 
we retain the maximum phase shift of 30°. 


_ To find this value for fm, we simply invert 


the formula— 
F = .01745fm? to solve for fm as fol- 
lows— 
im = ———— and substituting 25 for F 
017450 


or the audio voltage must vary inversely 
as the audio frequency, Ii we did not do 
this at the transmitter, a 1000 cycle signal 
would produce 10 times the output of a 
100 cycle signal at the receiver. This figure 
of 10 volts is purely arbitrary and is used 
only in illustration. The actual voltage 
must be adjusted so that a peak phase shift 
does not exceed 30° each side of zero phase. 


To correct this undesirable effect, we 


design the input A.F. amplifier so that it 


will be continuously frequency selective and 


‘tional to its frequency. The amplifier circ 


-each lead. The R.F. filter is, of cou 


ohm series element of this network is 


E; is Spray bere 


is shown in Fig. 11 and its characteri: 
output response is shown in Fig. 12. 
usual flat characteristic is shown in a das 
line for comparison. 

The amplifier is a 4 stage unit, usin; 
self-balancing phase inverter and the value 
of parts are chosen to give it the desired 
characteristic. Note that the output grids 
are shunted with .1 mfd. condensers and 
have 200,000 ohm resistors in series w 
them. This part of the circuit alone - 
very much reduce the voltage of high fre 
quencies. : 

The amplifier uses a transformer coup e 
push-pull type input with an R.F. filter in 


typical of any audio amplifier used nea 
transmitting circuit. A single triode inp 
tube V1 using a cathode loaded | cirey 
also called a ‘“cathode- -follower” ; 
feeds energy through a resistance aeewey 55k 
to another triode (V2) grid. The 75,0 000 = 


shunted by a condenser in series with a 
switch so that a larger portion of high fre- 
quencies may pass this point in the circu 
when desired. It is possible in this way to 
emphasize the high frequencies and the 
action is called “pre-emphasis” of the h 
frequencies, The same can be done in ampl. 
tude modulation but the transmitters 
amplitude modulation are-not equipped 
make use of additional high frequencies ates 
an equivalent FM transmitter cost and 
addition having operating channel fimita: 
tions placed upon them. Thus, while pre- 
emphasis is not new, it has importan : 
this type of transmission. 
Tube V3 is simply a monitor for i 
cating the voice level during operation. 
Tubes V4 and V5 are amplifier and ph 
inverter respectively, while V6 and V; 
push-pull output tubes. This type of a 
fier having characteristics as given in 
12 must be used with the Armstrong modu-_ 
lation system. The output terminals of 
amplifier connect to the input screen er 
minals of V3 and V4 of Fig. 8.- : 
(End of Part 2) 
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- E Ree osch a pee. deviation. 
= frequency of 25 cycles in the foregoing 
but in accordance with our earlier studies 
we know that this must ultimately be ex- 
panded by frequency multiplication to 
around 75 or 100 kc. Since a deviation of 
the final carrier of 75 kc. is considered sat- 
etary. let us see what is involved in the 
multiplier circuits. To multiply 25 cycles 
until it is 75,000 cycles it must be multiplied 
3000 times. Let us look at an actual multi- 
plier circuit as in Fig. 13. 

The 200 kc. signal with a maximum de- 
yiation of 25 cycles enters tube V1 in Fig. 13 
and is simply amplified. It is further ampli- 
fied by V2 which feeds the grids of V3 and 
V4 in phase opposition, The plates of V3 
and V4, however, are in parallel so that they 
receive a plate current pulse for each posi- 
tive grid pulse in each tube. Being biased 


a at cut-off or beyond, these tubes V3 and | ——= 


V4 produce two plate pulses for each grid 
» cycle and in this way the frequency is dou- 
3 bled effectively. The common plate load for 
_ V3 and V4 is tuned to 400 ke. Accordingly, 
the frequency deviation has been doubled, 
becoming 50 cycles instead of 25. For ex- 
‘ample, as. the 200 kc. carrier momentarily 
rises to 200,025 cycles on deviation peaks 
and this frequency is doubled, we have 2 x 
- 200,025 or 400,050 cycles, in which we may 
observe that the 25 cycle deviation has now 
reached 50 cycles. Tube V5 then amplifies 
- the 400 kc. signal and feeds it to another 
: __ frequency doubler of the same type, raising 
__the carrier to 2 x 400 ke. or 800 kc. and 
the deviation to 2 x 50 or 100 cycles. 
Tube V8 is simply an 800 kc. amplifier 
ss _ but V9 is a doubler stage of the bias type. 
_ ___Jn this stage the grid is biased beyand cut- 
off so that plate current may flow in the 
tube only during a small fraction of the 
R.F, cycle. The plate circuit is then tuned 
to 1600 kc. and while energy is only sup- 
plied to it once every two cycles, its own 
“energy storage” or pendulum effect makes 
it produce a cycle in between each one 
which is forced in it, The carrier is now 
1600 ke. while the deviation is 200 cycles. 
~ Stages V10, V11 and V12 are similar 
types of doubler-amplifier stages raising 
- the carrier frequency to 12,800 ke. and the 
maximum deviation to 1600 cycles. It 
_ should be apparent that we cannot continue 
. this direct multiplication process if we de- 


more than os 50 mc. Two more doublings 
of 12.8 mc. would produce a carrier of 51.2 
‘me. with a deviation of only 6400 cycles. 
We have gone beyond our carrier goal but 
have not nearly reached our desired fre- 
- quency deviation. 

- We, therefore, must resort to heterodyn- 
ing or beating the 12.8 me. carrier with an- 
other carrier having no frequency deviation 
so that we may have a relatively low fre- 
- quency with this same deviation. This par- 
ticular multiplier circuit makes use of an- 
other frequency of 11.9 mc. as in Fig. 13, 
which is introduced into the mixer grid of 
L7 tube with the 12.8 mc, fed to its oscil- 
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HOW TO BUILD FOUR 
DOERLE SHORT WAVE SETS 


Thousands of radio fans have 
built the famous DOERLE_ Short 
Wave Radio Receivers. So in- 
sistent has been the demand 
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for these receivers, as_ well as 

construction details, that this 

book has been specially pub- 

lished. 

Contains EVERYTHING that has 

ever been printed on these 
} famous receivers. 
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ALTERNATING CURRENT 
FOR BEGINNERS 


This book gives the beginner a 
foothold in electricity and Radio, 
Ros circuits are explained. 
Ohm w, one of the funda- 
mental laws of radio, is ex- 
plained; the generation of al- 
ternating current; sine waves; 
the units—volts, amperes, and 
watts are explained. Condensers, 
transformers, A.C, instruments, 
motors and generators. 
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BEGINNERS’ RADIO 
DICTIONARY 
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guage? an you define Fre- 
auCueS Kilocy cle? 
creen grid? Baffle? Anode? Tri- 
ode? Pole? Ionization? Joule’s 
Law? Harmonic? Gravity Cell? 

If you cannot define these very 
common radio words and dozens 
of other, more technical, terms 
used in all radio magazines and 
instruction books, you need this 
book in your library. 
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HOW TO READ RADIO 
DIAGRAMS 


All of the symbols commoniy 
used in radio diagrams are pre- 
sented in this book, together 
with pictures of the apparatus 
cr, represent and explanations 
giving an easy method to_mem- 
orize them, This book by Robert 
Eichberg, the well-known radio 
writer and member of the edi- 
torial staff of RADIO-CRAFT 
Magazine, contains two 
dozen picture-wiring diagrams of 
ey radio sets that you can 
uild. 
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SIMPLE ELECTRICAL 
EXPERIMENTS 


Over 100 interesting and prac- 
tical electrical experiments are 
described in this book, covering 


every branch of electricity—from 

h simple experiments with mag- 
nets, to high frequency ‘‘stunts.’’ 
of the experiments de- 

scribed can be carried out with 
pimp? apparatus, most of which 
be found about the home. 
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contained in these handy books. Ex- 
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BACK if you are not satisfied. 
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A 
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This book contains a number of 
excellent. sets, some of which 
have appeared in past issues of 
RADIO-CRAFT. These sets have 
been carefully engineered. Thev /3/@ 
are not experiments. Not only 
are these sets described in this }§ 
book, but it contains all of the [ 
illustrations, hookups, etc, 
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ALL ABOUT AERIALS 


This book explains the theory 
underlying the various types of 
aerials; the inverted ‘'L,’’ the 
Doublet, the Double’ Doublet, 
ete. It explains hoise-free recep- 
tion, how low-impedance trans- 
mission lines work; why trans- 
posed lead-ins are used, It gives 
in detail the construction of 
aerials suitable for long-wave 
broadcast receivers, for _ short- 
wave receivers and for all-wave 
receivers. 
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Stunts for parties, practical 
jokes, scientific experiments and 
other amusements which can be 


how to make a 
newspaper talk—how to produce 
silent music for dances—how to 
make visible music—how to 
“silent radio’’ 


toys which dance to 
~ ete., etc. 
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RADIO FOR BEGINNERS 


Hugo Gernsback, the internation- 
ally famous radio pioneer, author 
and editor, whose famous maga- 
zines, RADIO AND TELEVISION 
and RADIO-CRAFT are read by 
millions, scores another triumph 
with this new book, Any be- 
ginner who reads it will get a 
thorough ground work in radio 
theory, clearly explained in 
simple language, and through 
the use of many _ illustrations. 
Analogies are used to make the 
mysteries of radio clear. 
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Every one is asking the question 
How does television work? This 
book explains all of the different 
systems of television from the 
simplest to the most complex. 
It describes in A-B-C style just 
how the image is scanned, how 
the scene is picked up by _ the 
television camera and broadcast 
to your home, etc. Various types 
of television systems are de- 
scribed. 
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its beat with 11.9 mec. will be 12,801.6— 
11,900.0 ke. or 901.6 kc. Thus, we find that 
the same frequency deviation, namely 1600 
cycles, is found in the 900 kc. beat as was 
originally found on the 12.8 me. carrier. 

Incidentally, the 11.9 mc. signal is ob- 
tained by using a 5.95 me. crystal controlled 
oscillator (V14) and doubling its output 
frequency. Continuing from the 900 kc. out- 
put of V13, we come to V16—another fre- 
quency doubler. The action is often roughly 
compared to that of a single cylinder 4 cycle 
engine in which only every other “stroke” 
is a power stroke while the “fly-wheel ac- 
tion” supplies the additional intake stroke. 
A radio tank circuit is, therefore, often re- 
ferred to as having fly-wheel action although 
it is actually reciprocating as a pendulum 
rather than a continuous motion as a fly- 
wheel. 

In the plate of V18, we therefore, have 
1800 ke. and for reasons given above we 
also have 2 x 1600 or 3200 cycles deviation. 
Following are listed the final frequency 
considerations, 


Carrier Cycles 
Tube Output Deviation Type 
V16 1.8 me. 3200 doubler 
V17 3.6 me. 6400 doubler 
V18 7.2 me. 12,800 doubler 
V19 21.6 me. 38,400 tripler 
V20 43.2 me. 76,800 doubler 


Operation of the tripler stage V19 is 
similar to that of the doubler except that 
its plate circuit is tuned to three times the 
frequency supplied to the grid. Hence, the 
plate tank circuit produces two additional 
cycles between each grid pulse by “fly- 
wheel” or “pendulum” action. 

The tubes in Fig. 13 may all be power 
amplifiers so that we can increase power 
in addition to multiplying. We may thus 
start with from 1 to 5 watts at V16 and 
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obtain 1 KW, at V20. From the plate of 
V20 energy is fed to a vertical dipole an- 
~ tenna. 


Note that all of the plate and grid tank 
circuits are resistance padded so that they 
will respond to the increasing frequency 
deviation. They are broadly tuned in the 
same manner as receiver circuits, | 


Motor Controlled Reactance Tube Modulator 


Among the ‘reactance tube types of fre- 
quency modulated oscillators for F-M trans- 
mission there is a motor frequency con- 
trolled type in present use, which may be- 
come important in this field in the future. 

Because of our previous detailed study 
of the reactance control tube and circuit, 
we can discuss this circuit as presented in 
Fig. 14 much more freely. 

The oscillator circuit is of the push-pull 
or, aS we more commonly say, back-to-back 
Hartley type. It is identified by the con- 
nection to its main tank inductance which 
is connected to the plates of tubes V1 and 
V2. The oscillator plates (V1 and V2) are 
series fed through this coil while the grids 
are shunt coupled to it by means of the 
regular grid coupling condensers. 

The tank circuit is primarily tuned by 
means of a relatively large two-section 
fixed condenser and a relatively small two- 
section variable condenser (correction con- 
densers) which, as you will notice, is motor 
driven through a reduction gear train indi- 
cated by the dotted line. In parallel with 
each oscillator plate is a plate of one of the 
reactance-operated tubes (V3 and V4). 

In this study it may have occurred to you 
that since it is possible to make a tube ex- 


hibit certain inductive properties by control 


of the phase between its plate current and 
voltage, it may also be possible to make a 
tube exhibit capacitive properties by an 
equivalent means. This is what the react- 
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~V3 and V4. 


Itiplier circuit described in the text. 
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ance control tubes accomplish in this circuit, 
To make a tube exhibit certain capacitive 
properties it is only necessary to make its Re 
A.C. plate voltage lag its A.C. plate current 
component by as near 90° as possible, As : 
you will recall, the voltage across a perfect. 
condenser lags the current flow through it 
by 90°. * “s 
A phase-shifting network shown supplied 
with R.F. energy through inductive coupling __ 
to the oscillator delivers a voltage to one 
grid (V3) approximately 90° leading the 
A.C. plate voltage applied by the oscillator. 
To the other tube V4 (since the grids are _ 
supplied in phase), it is a lagging voltage — 
but as the instantaneous R.F. plate voltage 
is now minimum the current in the other 
tube is the dominant influence in the circuit. 
The net A.C. plate-to-plate current there- 
fore leads the A.C. plate voltage by approxi- 
mately 90° and the effect on the tuned 
circuit is that of a condenser whose react- 
ance approximates the plate ta plate A.C. 
impedance of the reactance control tubes. 


Far from being a low frequency oscillator — 
the circuit of tubes V1 and V2 operates at 
about 5425 KC. or 5.425 me. By using such 4 
a high frequency we only need to change 
the capacity reactance of tubes V3 and V4 ee 
46 of 1% in order to change the frequency = 
12.5 KC, (this is the deviation frequency). 
Since this is the maximum amount of ca- 
pacity change caused by tubes V3 and V4, ; 
it is obvious that the reactance controltubes 
form but a very small part of the entire 
tank capacity. : 

This fundamental oscillator frequency of 
5.425 mc. with a frequency deviation of 
12.5 KC needs only to be doubled three 
times (multiplied by 8 as 2x 2x2 = 8) 
to bring it to the desired final output car- ry 
rier frequency of 43.4 mc. on which we ; 
have a deviation frequency of 100 ke. (12.5 — 
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carrier, 
The A.F. as usual entering the grids of 
the reactance tubes V3 and V4 varies the 
~ amount of capacity which these tubes can 
exhibit, bringing about frequency changes 
in the carrier proportional to the A.F. volt- 
age impressed, This capacity reactance tube 
circuit has the advantage that the frequency 
deviation of the carrier is proportional to 
_ the A.F, voltage only—the audio frequency 
not affecting it as in the Armstrong system. 
Since the reactive tubes in this circuit 
also exhibit variable resistance properties 
_ tending to vary the load on the oscillator 
and hence produces a certain amount of 
~ amplitude modulation, this, of course, is not 
- wanted. For this reason other provisions of 
the circuit are needed to overcome this. 
--—~—-—sSY' This action is effectively compensated by 
the introduction of a cathode load in the 
oscillator producing degeneration enough to 
compensate for amplitude modulation to a 
‘satisfactory degree. Note the iron core in- 
-ductance with a series resistance in the 
common cathode to ground circuit of the 
oscillator tubes V1 and V2. 


meee he most serious problem with this type 
of circuit is the one of frequency control of 
he carrier. Note in the circuit Fig. 14, that 
from the same source that supplies the 
phase-shifting network, a buffer amplifier is 
fed. This buffer effectively isolates the oscil- 
tor and its reactance control from the fol- 
owing circuits. The output of this buffer 
feeds the frequency doublers and power 
nplifiers as well as a frequency control 
to be described later. As mentioned, 
ure th ubler stages following the 
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Note in this circuit, Fig. 14, that from the same source that supplies the phase-shifting net- 
work, a buffer amplifier is fed, which isolates the oscillator and its reactance control from 
the following circuits. 


buffer and enough additional fundamental 
frequency amplification to acquire any out- 
put power which may be desired. The one 
described here has a power output of 1 KW. 

The frequency control circuit consists of 
ten frequency dividers, each dividing its in- 
put frequency in half. Thus the ten stages 
divide the carrier frequency by 1024. One 
of these ten similar stages is shown in 
Fig. 14. It consists of an R.F. transformer 
coupling into a special bridge circuit which 
is in turn coupled to a tube input (V5). 
Note that the control circuit rectifier re- 
sembles a bridge rectifier and is of the 
copper oxide type with two. of its elements 
reversed from the conventional bridge rec- 
tifier wiring. 

The input frequency (5.425 mc. from the 
buffer) alone causes no output action of the 
amplifier V5 because the input bridge circuit 
is balanced. Thus for a half cycle of the 
basic oscillator frequency (5.425 mc.) intro- 
duced into the bridge at point A, it will 
become more positive than ground and B, 
equally more negative. Let us say A is at 
+10 volts while B is at -10 volts. The 
bridge circuit elements to C being equal, 
whether current flows through this branch 
or the ground branch the potential of C will 
remain fixed or at ground. 


A regenerative action of V5 however, 
with its plate circuit tuned to % the input 
frequency to the bridge feeds this frequency 
back to the bridge input (taps of L2 and 
L3). It feeds points A and B of the bridge 
in-phase—that is, both positive or negative 
at the same time and this influence varies 
point C in the same phase as the feedback 
connections to the taps of coils L2 and L3. 
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During the other half cycle of the input the 
potential of A and B are both reversed but 
since C is midway between them in poten- 
tial it is unchanged by this process. During 
Y% of the R.F. input cycle a current through 
one bridge section due to this R.F. is in 
phase with the voltage at C, while during 
the second half cycle, another modulator 
section is in phase with C which now is 
completing its first half cycle. In this way 
the 5.425 me. carrier has accurate control 
over the divided frequency at all times. Ten 
circuits of this kind will divide the 5,425 
me. carrier by 1024, producing approximate- 
ly 5300 cycles output which is a frequency 
low enough to act on a motor so as to give 
mechanical control as explained further on. 

A crystal controlled oscillator (with tube 
V10) operating at approximately 84 kc. is 
likewise fed into.a smaller series of fre- 
quency dividers four stages dividing it by 
16, and producing also 5300 cycles approxi- 
mately, This latter frequency is held to 
better than 1 cycle accuracy due to the 
crystal action. 

The two 5300 cycle frequencies are fed 
each to a special double push-pull amplifier 
(tubes V6, V7, V8 and V9) loaded with a 
frequency correction motor, of the non- 
synchronous induction type. Note that the 
control oscillator feeds all four grids of 
V6, V7, V8 and V9 in phase by reason of 
the grid return feed, while the reduced car- 
rier component feeds the grids in opposite 
phase by pairs. For example, V6 and V9 
will be in phase while V7 and V8 will be 
in phase but displaced 180 degrees from 
V6 and V9. 

With the two frequencies exactly in syn- 
chronism the field of this motor will simply 
be one of changing intensity but of fixed 
direction. However, if one frequency ex- 
ceeds the other, the motor fields will change 
phase continuously and a rotating magnetic 
field will be produced in the motor. This 
will, of course, rotate the armature. The 
magnetic field will rotate at the frequency 
of the beat between the two 5300 cycle 
(approx.) frequencies and this motor will 
rotate the correction condenser plates of 
the oscillator through a reduction gear train. 

If the component from the transmitter 
carrier is higher than that of the crystal 
controlled oscillator V10, the rotating mag- 
netic field will rotate in such a direction as 
to turn the oscillator tuning condensers 
more in-mesh lowering the oscillator fre- 
quency. Ii the carrier frequency component 
is too low the reverse rotation will result. 
Thus the carrier is automatically kept with- 
in 1000 cycles by this mechanical means. 
With the frequency corrected the motor 
field will naturally cease rotation. 

Frequency changes due to modulation of 
the oscillator, of course, produce rapidly, 
reversing rotating fields up to nearly 200 
revolutions per second reversing at A.F. but 
the mass of the motor armature is far too 
great to follow these instantaneous fields. 
It will only follow the cumulative effect of 
a great number of such instantaneous fields 
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carrier, ; i, 

With this apparatus all conditions of 
transmission can be well within the Federal 
Communications Commission requirements, 
The fidelity and noise level achievements 
are as usual characteristic of this type of 


transmission, bs 


F-M Quiz 

1. What relationship between audio volts 
and carrier cycles deviation is most de- 
sirable in F-M transmitters? 


2. In what essential way must we operate 
a vacuum tube to make it exhibit in- 
ductive properties? - 

3. What is the chief disadvantage of the 
resistance component in the “reactance 
tube” type of modulator? 

4. In the Armstrong modulator system, 
do the two waves which in combination 
form the ultimate carrier have the same 
frequency ? 

5. What two basic factors determine the 
frequency deviation in the Armstrong 
modulator ? 


6. Does the audio output of the voice am- 


plifier for the Armstrong modulator de- — 


pend in any way upon the audio fre- 
quency? 

7. For what reason are practically all of 
the tuned circuits in the frequency mul- 
tiplier circuits loaded with shunt resis- 
tors? 

8. How is the frequency which actually 
drives the motor in Fig, 14 derived? 


9. Why can no system of frequency modu-_ 


lation as described in this lesson be 

crystal-controlled but the Armstrong 

system ? i 

10. By what factor do we increase a fre- 
quency deviation if we multiply the fre- 
quency itself by 3000? 
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With the switch ''on''—normal tone results; with 

switch ''off'' only high frequency notes pass.. Makes 

speech easier to understand, with less hum and 

background noise, especially when QRM is present.— 
R. T. Stephens, W9CPC, Davenport, lowa. 


PHONO AMPLIFIER 


This code-practice circuit oscillates eat: The plate 
voltage may be as low as 15; tone can be changed 
by varying capacity of C, using values between 
.0005 and .002 mf. No key clicks!—John Sasuga, 
: ; Los Angeles, Calif. 
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William W. Hutchinson contributes this audio amplifier hook-up, which he has used mostly for phono work, 


The negative feed-back improves the tone qualities very remarkably; an 8 inch Magnavox speaker was used. 


Two hundred volts was used on the plates by the contributor, due to the 75 volt drop caused by the 
¥ speaker field (unusually high resistance in this case). 
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This circuit, contributed by Winslow Williams, 74 So. Elliott Place, Brooklyn, New York, of a 3-tube T.R.F. 

iver, makes use of the 32L7-GT tube. A 6K7 is used as an R.F. amplifier and a 6J7 as biased detector, 

resistance-coupled to the output stage. The author states that he has built this circuit at a very low cost, 

ind that it gives surprisingly fine results. It has good. tone, selectivity and sensitivity, the power output 
ze being about | watt. Use ''good"' Antenna and R.F. coils, the author stresses. 
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The complete sound-detecting apparatus, including the para- 
bolic reflector which focuses the sound onto the microphone, 
The amplifier and A.C. voltmeter are also shown. 


@ ONE of the most urgent needs at the 

present time is the development of ap- 
‘paratus that will accurately locate hostile 
aircraft invisible either by reason of dark- 
ness or cloud. 
Aural methods, of course, are liable to 
error due to factors over which we have 
no control, but properly applied it appears 
-that they will render useful service in assist- 
ing roof “spotters” to obtain an idea of 
‘direction and distance of aircraft more 
easily and quickly than with the unaided 
ear. 

The following is an account of a number 
of experiments which were made to assist 
roof spotters of a large building, and the 
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result has justified the inclusion of the 
apparatus described as a permanent feature 
of the warning system. 

Various types of directional microphones 
are available, but the area of pickup is 
much too wide for accurate sound direc- 
tion finding. Of the methods tried in order 
to increase the ratio of desired to undesired 
sound, the one now to be described provides 
excellent discrimination and a large magni- 
fication. The first experiments carried out 
made use of a 10 ft. exponential horn with 
the microphone located at the throat, The 
angle of coverage appeared to be about 
25° which, although it enabled one to ascer- 
tain the location of aircraft, was very 


of Airplanes 
with Sensitive. 


pund Ampl fier : 


Experimenters everywhere will be interested in _ 
this sensitive sound detector, which was de-— 
signed in England for detecting the approach | 
of aircraft. Not only is the apparatus interest- — 
ing from this angle, but there are many other | 
applications of such a 
detector. A method of laying out the parabolic 
reflector which focuses the sound on to the © 

microphone, is given in detail. eee 


we 


“‘super-sensitive’ sound — 


cumbersome, heavy and inaccurate,  - 

The final apparatus makes use of a 
parabolic reflector with a microphone 4t 
the focus point followed by a high-gain 
amplifier, telephones and an A.C. rectifier- 
type voltmeter. Fig. 1 shows a schematic 
arrangement of the apparatus. The choice 
of a parabolic reflector was due to expe- 
rience of its use in film studios, where it is 
employed to pick up the voices of the lead- 
ing actors in a crowd scene. ee 

Before describing the apparatus in detail 
it will be useful to outline the method o! 
projecting a parabolic curve. It can b 
described by a point which moves: in’ a 
plane so that its distance from a given noes, 
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which is termed the focus, is the same as 
its distance from a line termed the directrix. 
In order to plot a parabola the following 
method can be adopted. Pin a sheet of 
drawing Paper to a drawing board and 
as place a pin at any point chosen as the focus 
A (Fig. 2). With the aid of a “T” square, 
set it so that the side XY is at right angles 
to the side of the board S.T. To the pin at 
_ A fasten a length of thread and fasten the 
_ other end of the thread to the extreme edge 
_ of the “T” square at Y, the length of thread 
being equal to the length of the side XY. 
By means of a pencil press the thread up 
against the edge of the “T” square so that 
it makes contact at B, sliding the “T” 
square along the edge S.T. and maintaining 
contact between the pencil and “T” square. 
_ Thus one half of the parabola will be drawn, 
and by inversion the other half can be 
traced. Thus point A is the focus and the 
ne OX is termed the directrix from 
hich it can-be seen that the length 
Pe BX = OC, 
_ The point D is known as the vertex of 
the parabola and let it be assumed that 
OD = DA =a. 
Therefore (AB)? = (AC)2+ (BC)2- 
Pythagoras’ theorem. 
Wises (AC)? = = (x-a)? and (BC)?=y? 
poxies’ BX OC — (x + a) 
Therefore (x + a)?= (x-a)?+ y? 
y? = 4ax 


t will be seen that the lines AB and 


; assumed that the focus point A is 
aS and oh ine radiated Baht will, 


1,000. 


Diagram of the special amplifier used with the airplane sound detector. 


FIG.3 


above operates in a similar manner, that 
is all light picked up by the parabolic 
mirror is reflected and concentrated on the 
point A. 

As light obeys these laws, sound radia- 
tions will follow the same laws approxi- 
mately. Therefore, a 24 in. parabolic mirror 
was used in the initial experiments, the 
focus point A being 12 in. from the vertex. 
At this point a microphone was suspended 
and held rigidly in position. The degree of 
magnification obtainable is in proportion to 
the ratios of the areas of the mirror and 
the microphone, and, therefore, it is desir- 
able to use the smallest microphone possible, 
provided that it has a good response in the 
bass register. For the early experiments 
various types of Reisz and other carbon 
microphones were used, but the final in- 
strument is fitted with a small piezo crystal 
microphone. The one used is rugged and 
has a silent background. 


The output from the microphone is taken 
via a screened cable to a four-stage high- 
gain A.C. mains operated amplifier. The 
requirements here are (a) a very low back- 
ground noise level, (b) high stage gain, 
(c) means of measuring output signal level. 
The amplifier follows conventional lines in 
design, and no special components are neces- 
sary; Fig. 3 gives the circuit, but values of 
the components can vary considerably with- 
out affecting the performance of the ap- 
paratus, provided that a good low fre- 
quency response is maintained, Very ade- 
quate smoothing must be provided so that 
if an A.C, voltmeter is placed across the 
headphone’s terminals no reading should be 
obtained with zero input. The intervalve 
transformer may pick up stray hum volt- 
ages, and it may be necessary to orientate 
it for minimum hum tevel. The output trans- 
former must have a ratio suitable for use 
with headphones. In the final amplifier 
Ericsson 120 ohm phones were used so that 


the transformer ratio was calculated to be 
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Experimenta 
\/ tube optimum load | \/ 7000 
Headphone resistance = 120 


—=7 to 1 approximately. As the ear is very 
insensitive to small sound level changes an 
A.C, voltmeter is also connected across the 
output on a suitable range. This shows the 
slightest change in output level before it 
can be appreciated by the ear. 


It was found on completing the appara- 
tus that although the microphone was 
accurately located at the focal point of the 
mirror, the low-frequency response of the 
mirror-microphone unit using a carbon 
microphone was inadequate. A piezo (crys- 
tal) microphone was obtained, and in the 
final instrument a 36-in. diameter reflector 
was used. Not only did the magnification 
increase considerably, but the angle of dis- 
crimination decreased also. 


The parabolic reflector can be constructed 
in various ways, but it was found that one 
made from plaster of Paris was the easiest 
to make. A rectangular box, 36 in. square 
with a depth of 10 in. was made from 1 in. 
deal. A full-scale drawing of a parabolic 
curve was produced, from which a section 
of wood 1 in, thick, having the same con- 
tour was made. The box was partly filled 
with plaster of Paris, and then slowly ro- 
tated on a turntable, The parabolic contour 
board was carefully lowered into the box 
and the plaster was moulded into shape 
as it was rotated. After it had set, it was 
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Fig. 4 shows front and side views of the parabolic reflector and its mount. Fig. 5—one method 
of mounting the mike. Another sketch shows the mike adjustably mounted over the parabolic 
reflector. 
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by means of 2BA studding it can be ac- 
curately set to the focal point (Fig. 5). 
The screened lead from the microphone is 
taken along one of the arms and led to the 
amplifier, which can be located in the 
vicinity. 

The microphone unit was placed as high 
as possible, and clear of any obstacles that 
would reflect sound waves. A map of Lon- 
don was located below the tripod so that 
the location of enemy aircraft can be noted, — 
and by means of a pointer attached to the 
rotating turret the direction of flight can 
also be ascertained. In addition a protractor __ 
was mounted on the side of the cabinet so 
that the angle of elevation can be read off. 


The method of operation is relatively 
simple, and can be readily mastered by an 
inexperienced operator. The microphone — 
unit, having been mounted at a suitable 
location, can be checked by pointing it at — 
a source of sound, for instance, a clock — 
some 10 to 15 feet away, and the unit 
rotated until the tick can be heard in the 
’phones. Then by referring to the A.C, volt- 
meter, more accurate positioning of the 
microphone can be made. Speech conversa- 
tions can be picked up from up to 100 feet 
away, suitable adjustment of the volum 
control being made.—Courtesy of Electron-_ 
ics and Television & Short-Wave World, 
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6 Volt : Anuplitier 


ceo ‘ond like a build the small 6 volt amplifier shown on 
age. 393 of the. November issue, but wish to use a crystal mike 
instead of a carbon microphone as shown.—J, Godin, La Sarre, 
nada. 


A. Shown herewith is a 6J7 preamplifier for use with the ampli- 
fier mentioned. The 500,000 ohm volume control feeds into the 
‘grid of the tube lettered “55” on the diagram, but which should 
have been an “85; the microphone transformer shown on the 
original diagram is not used. The bias cell is the tiny 114 volt 
‘type, made especially for this purpose by Mallory. It must not 
be shorted, as it is not designed for any current drain. 


Diagram at left shows 
6-volt pre-amplifier for 
use with crystal mike, 
na utilizing a 6J7 tube. 
MEG. No. 1250. 
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oe Set Howls on One Band 
? What causes squeals and howls to appear when tuning in 
tations on the 5.3 to 15.7 mc. band on my receiver?—J. J. Meier, 
Bethlehem, Pa. 

A. Since the squeals occur on one band only, the receiver is 
- obviously oscillating in the R.F. section. If changing the R.F. tube 
and realigning the set does not help, try re-dressing the leads. 
nsertion of RC filters, consisting of a 2000 ohm resistor in series 
with the B plus lead to the R.F. stage, by-passed by a 0.1 mf. 
condenser, may help. In extreme cases it may be necessary to 
ower the gain ‘of the stage, by cutting down on the screen-grid 
Itage or ed the amount of bias. 


Judging Signal Strength 


? I was greatly interested in your answer in the November 
Sue, dealing-with information anent Verification Cards. I would 
e to know how to judge signal strength—G. Boycoman, 
Brooklyn, NT. 
. It is not necessary, in reporting to a station on its signal 
strength, to give the absolute signal strength, since this would 
necessitate the use of accurate and expensive measuring instru- 
ments. Comparative and approximate strengths are sufficient and 
: can be estimated in several ways. If a magic eye or cathode-ray 
‘ ning indicator is used, the amount of closing of the shadow 
angle is indicative of the signal strength. If an R.F. gain control 
is used, this control should always be in the same position when 
making measurements. An excellent device is the so-called “R” 
meter, used on the better short-wave communications type re- 
ceivers. Lacking either of these two methods, you can always give 
the: strength of the signals relative to some other station, or em- 
ploy the system used by amateurs and other communications serv- 
for reporting on signal strength. 
The scale used to express strength or legibility of signals as 
opted at the jek International Telecommunication Convention 


§ trength Legibility 
—scarcely perceptible. QRK 2—readable now and 
2—weak — . then 

oak 3—readable, but with 


—fairly good 
: difficulty 
~QRK 4—readable 
QRK 5—perfectly readable 


Puash-Pull Amplitier : 


9 How many watts of audio can be obtained from the push+ 
pull 2A3 amplifier, shown on page 303 of the September issue: fs 
K. L. Francis, Kansas City, Mo. 


A. This amplifier will deliver 10 watts without any distortion 
and employs the newly developed self-balancing type of phase 
inverter, for procuring the two out-of-phase voltages necessary 
for feeding the push-pull output stage. In building this amplifier, 
keep the 6J7 input tubes as far as possible from the power-supply 
and output tubes. Keep all leads in the input circuit as short 
Os possible, using shielded wire for any grid leads over one inch 
ong. 


? Referring to the diagram shown on page 239 of the August 
issue, a 1H5-GT is coupled by means of a center-tapped audio 
choke to two 105-GT tubes. Is this conducive to good tone quality 
and where can the choke be obtained?—R, H. Trimble, San 


Bernardino, Calif. 


A. The center-tapped choke is used to obtain two out-of-phase 
voltages to apply to the push-pull audio stage, This is employed 
in preference to using an additional tube as a phase-inverter, or 
else using a heavy audio transformer. The tapped choke will give 
quite good tone quality and can be obtained from any of the 
various transformer manufacturers or your local dealer. 


Adding Audio Stage to 1-Tube Set 


Audio Frequency Hook-Up Query 


@ / have built the 1-tube “Pigmy” receiver described in the 
June issue, and would like to build a small additional unit to 
amplify the signal to operate a speaker. Please show such a 
diagram.—J. Schoenhaut, Brooklyn, N. Y. 


A. A single stage 117L7GT amplifier is shown above. This can 
be connected to the original Pigmy receiver through a 4-prong 
plug and cable, or if desired it can be built into a somewhat larger 
container, with the detector shown previously, Use shielded wire 
for the lead from the upper phone jack to the 25,000 ohm resistor 
and .05 mf. condenser. Note that the rectifier section of the 
117L7 is not used, the rectifier section of the detector tube fur- 
nishing sufficient power to operate the audio tube, The 10,000 
ohm resistor R-3 should be replaced with a 5000 ohm unit, and 
an 8 mf. 250 volt filter condenser is added to the rectifier cathode. 
As mentioned in the original article, the tuning condenser is a 
midget 140 mmf. unit, used in conjunction with two winding plug- 
in coils, thus affording “all-wave’ coverage. 
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Diagram above shows how to add an audio stage to the Shactuba 
Pigmy receiver. No. 1251. 


Queries to be answered by mail (not on this page) should be 
accompanied by fee of 25¢ (stamps, coin or money order). 
Where schematic diagram is necessary, our fee is 50c up to 5 
tubes; for 5 to 8 tubes fee is 75c; over 8 tubes, fee is $1.00. 
No picture diagrams can be supplied. 
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Improvised Bafile 


When testing a radio set outside of its 
cabinet, an empty twenty-ounce oatmeal 
box, with both ends removed, makes a very 
effective baffle for four or five inch speak- 
ers. Four two-inch screws may be used as 
legs. It is important that the end of the 
container next to the speaker does not 
quite touch it. The tone and quality of the 
set is reproduced as though it were in its 
cabinet—David Spencer. 


OATMEAL BOX 
(BAFFLE) 


LOUD 
SPEAKER 


Power Plugs 5 


Here is my idea for a power supply plug 
which I arranged for use with my short 
wave receiver. I took an old burnt out 
metal tube, a 6K7 for example, removed 
the grid cap and enlarged the hole for the 
wire leads or cable. I pried open the 4 
clamps holding the base on the tube and 
cleaned up the inside. The metal shell and 
base remained. I then put the leads through 
the hole in the top of the tube and soldered 
them to the prongs. I put the base back on 
and poured wax in the top hole to secure 
the wires in place, The plug may be painted 
if desired —Bob Murphy. 
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Nut Locator 


The accompanying sketch shows a sim- 
ple trick which I have often found useful 
in placing a nut or washer on a screw in 
an. awkward corner of a radio cabinet. A 
piece of adhesive or other tape is placed 
over the end of one finger and the washer 
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PIECE OF ADH 
FRICTION 


NUT WILL 
STICK TO TAPE 


or nut pressed against the tape. In this 
way you can readily place a nut in many 
locations, where it would be impossible 
otherwise.—Russell Minks. 


Coil Winder 


I have found this coil winder very use- 
ful in my radio laboratory. The base is a 
piece of wood of medium size, Part G is 
not movable and one of the wooden or 
metal cones C is mounted on a rod fitted 
in a hole in the block G. The upright F 
is movable and is held tight to the base 
with a screw and nut, A slot A in the base 


—@— SECTION VIEW 
OF HOLE "A" 


permits F to be moved back and forth to 
accommodate different size coil forms B. 
A second cone D clamps the coil form 
rigidly. The hole in G for the shaft sup- 
porting C, should not be drilled all the way 
through, and in this way and with little 
grease on the shaft the coil and the two 
cones will rotate when the handle is turned. 
The nails E prove handy to hold spools of 
wire when winding coils.—IJsaac Stemp- 
nitzky, 


Cireuit Tester 


Here’s a handy unit for making con- 
tinuity tests where current is not available. 


I took a flashlight and placed the bulb at — 


one end of the wires and the battery at 
the other, and on this principle I con- 
structed this small test set. 

I found two old flashlight cases and 
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using a few radio phone tips, I made t 


device as shown. With this device com- 


tinuity tests can be made where current — 


is not available, for tracing out wires in 


switch boxes, etc. It also can be used on- 
“trouble” calls. . : 


In operating it, one fellow can take a 


unit to one end, as on a three-way switch 
circuit, and the other person one unit on 
the other end. If the. person is alone he 
can plug in phone tip cords and clip on 
alligator clips to the circuit to be traced, 
then proceed to the other end of the cir- 
cuit; by placing the wires into phone tip 
jacks or by touching them, the bulb will 
light if on right wires—Homer L. Davidson, 
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Volume Control Repairs 


Like many experimenters I have “hun- — 


dreds” of bad volume controls laying 
around. These may be repaired by using 
a mixture of lubricating oil and some 
graphite scraped from a lead pencil with 
a knife. This is applied to the carbon re- 
sistance strip inside the control. The resis- 
tance of the control may be made nearly 
anything you wish, by applying the mixture 
in different variations. After the control- 
has been turned back and forth a number 
of times to spread and pack the mixture 
eyenly, the control may be put back to- 
gether. This will come in handy when 
building sets or repairing sets with bad 
volume controls—Wayne Furnell. 
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published on these, pages will win their senders 8 
months’ subscription to RADIO & TELEVISION. The — 
best kink published each month ‘will win a 2 years’ — om 
subscription. Read these kinks; they will be of real “a 
use to you, besides indicating what is wanted. Send a typewritten or ink description with sketch — 

of favorite to the Kink Editor +, ae 
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THE FINEST RADIO BOOK 
WE EVER OFFERED :- 


the 1940-41 Radio-Television Reference Annual 
With $1.00 subseription to 
RADIO & TELEVISION 


ITH our compliments, we want to send a copy of the 1940 RADIO-TELEVISION REFERENCE 
ANNUAL to you FREE, if you will ey take advantage of RADIO & TELEVISION magazine’s 
Special subscription offer NOW. This offer is being made for a limited time only, 


J The 1940 RAD!O-TELEVISION REFERENCE ANNUAL has 68 pages, large size 84% x II, with 
ever 170 illustrations. The contents of this. book has never appeared before in handy book form. Its pages 
cover practically every branch of radio sound, public address, servicing, television, construction articles 
for advanced radio men and technicians, time and money-saving kinks, wrinkles, useful circuit informa- 
tion, “‘ham’’ transmitters and receivers, and a host of other data, 


The Annuals have always been regarded as a standard reference work for every practical branch of radio 
operation and service. This 1940 edition ably sustains this reputation. Every radio man wants a copy 
of this valuable book. Just as this book will be of unquestionable value to you, so, too, will every 
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in this FREE BOOK! 


THE 1940 RADIO-TELEVISION REFERENCE 
ANNUAL contains a collection of the best and 
most important articles. Covering as they do 
nearly every branch of radio, they form a handy 
reference works. In addition, many time and labor- 
saving kinks, circuits and wrinkles, tried and tested 
by practicing Servicemen, experimenters and radio 
fans have been included. This book cannot be 
bought anywhere at any price, Yet it is yours by 
necked subscribing. Use the convenient coupon 
below. 
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@ FOR the experimenter who wants to 

build an inexpensive TRF set to listen 
to the local hams on 160 meters as well as 
the broadcast band, the ““Bandswitch 3” 1s 
an ideal construction project. It makes use 
of three of the latest type tubes and is 
easily built. 

The design of this kit is based on the 
simple tuned - radio - frequency circuit. 
Tapped antenna and R.F. coils are used 
with a double-pole, single-throw switch for 
changing bands. With the switch open the 
entire broadcast band is covered, and with 
the switch closed the frequency coverage 
is about 1400 kc. to 3500 ke., where many 
police, amateur and airport stations can be 
heard. : 

The sensitivity on the broadcast band is 
so great that the volume control could not 
be set at maximum volume without over- 
loading the speaker, except on the low 
power stations. Although the short-wave 
band section does not have the sensitivity 
of a good superhet—police, amateur and 
airport stations were heard up to 200 miles 
distant. 

An attempt was made to build the set 
onto as small a chassis as practical. This, 
together with the 3% inch speaker, makes 
it possible for those of you who are a little 
adept at cabinet making, to build a compact 
modern receiver for the home. 

For the sake of economy and versatility, 
operation is on 110-125 volts A.C. or D.C. 
The use of 150 ma. heater tubes keeps total 
power consumption down to about 25 watts, 

A little about the circuit: A 12SK7 tube 


serves as R.F. amplifier, Volume control is 


accomplished by a combination of varying 
the bias and shunting the antenna in the 


*Engineer, Allied Radio Corp. 
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Two views of the T.R.F. receiver are shown above. 


"Bandswitch 3. TRF 


L. M. Dezettel, W9OSFW* 


The beginner in radio set- 
building will find this article a 
very interesting one, as it 
describes a very effective re- 
ceiver built on the T.R.F. 
principle. No aligning of I.F. 
stages is necessary and the 
whole construction is a sim- 
ple, straight - forward job. 
Loudspeaker operation is ob- 
‘tained with but three tubes. 


R.F, stage. A 12SJ7 tube functions as a 
power type detector. These two tubes are 
of the new single-ended type and have 
higher gain, as well as doing a better job 
of shielding, than their older coumterparts 
with the grid cap at the top. The antenna 
and R.F. coils are tuned simultaneously 
with a two-gang 365 mmf. variable con- 
denser. The condenser. has trimmers on 
both sides of it for easy accessibility. 

A 70L7GT tube combines the functions 
of power amplifier and power-supply rec- 
tifier. This tube is capable of. nearly two 
watts of audio output, A four-section filter 
condenser takes care of by-passing the 
12SJ7 and 70L7GT tube cathodes and fil- 
tering the D.C. 

Now, what do you say we build one of 
these sets: The chassis measures 6” x 434” 
x 114”. This chassis can be obtained already 
formed and punched, ready for mounting. 
If you prefer you can make your own 
chassis from electralloy, aluminum or cold 
rolled steel. The pictures show the general 
layout, which should be followed closely 
when mounting the parts. The antenna coil 


is mounted above the chassis and the R.F. 
coil below it. The mounting bracket on the 
R.F. coil was intended for vertical mount- 
ing, so it will be necessary to put a squared 
“S” shaped crimp in it to mount it hort- 
zontal to the chassis. Be careful when 


mounting the speaker plug, that the ter- 


minals do not touch those of the 70L7GT 
tube socket. 

Wiring should be done slowly and care- 
fully, There is really very little to it, but 
a reasonable amount of care is necessary 


to prevent excessive regeneration. Keep all 


leads as short as possible and close to the 
chassis. This applies particularly to those 
connections which are made to the grid and 
plate contacts on the sockets. Notice that 
there is only one connection to the chassis 
itseli—one side of a .1 mf. 200 yolt con- 
denser, which acts as an isolating condenser 
so that the chassis does not become part of 
the power circuit, The other side of the 
condenser is connected to the common nega- 


tive in the circuit. This arrangement per- — 


mits you to use an external ground con- 
nected directly to the chassis, although an 
external ground is not necessary. Isolating 
the chassis eliminates the hazards of acci- 
dental shock or blowing of house fuses: 
An isolating condenser is also used in the — 
antenna circuit to prevent “fireworks” in 
case your antenna should come free and 
accidentally touch the ground or a pipe 
that is grounded. 


No special equipment is required for ad- 
justment. The primaries of the antenna and 


R.F. coils are adjustable by sliding them ~ 


up and down on the secondaries. The posi- 
tioning of the primaries and the adjusting 
of the trimmers on the condensers are the 
only adjustments necessary. 
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Wiring diagram of the T.R.F. receiver. 


We begin by plugging the line plug into 
a 110 volt A.C. or D.C. outlet. Turning 
the volume control to the right turns on the 
set, as the “on-off” switch is on the volume 
control. Connect an antenna and allow a 
minute for the tubes to warm up. With the 
band-switch in the broadcast position, you 
should hear stations immediately. Some 
oscillation, indicated by squealing sounds, 
will occur with the volume control on full. 
- Slide the primary of the R.F. coil to the 
other end of the secondary—the end on 
which the terminals are located. This will 
eliminate or substantially reduce the oscilla- 
tion. A perfectly built and adjusted job 
should not oscillate at all. However, a little 
oscillation occurring when the volume con- 
trol is full on, will not hurt and will dis- 
- appear when the volume control is turned 
down slightly. Even at slightly reduced 
volume, the signal strength is much too 
_ great for comfort. 
_ With the receiver switched to receive on 
the short-wave band, local 160 meter ama- 
teur phone stations will come in at about 
‘one-half scale. Tune in the highest frequency 
‘station you can hear. Now turn each of the 
trimmers on the sides of the gang con- 
denser for loudest signal. This adjustment 
can also be made with the switch in the 
broadcast band position. Next slide the an- 


Bh 


‘There will be a place about half-way down, 
where a hapny compromise between signal 
strength and selectivity is obtained. The 
exact position is a matter of antenna length 


rimary at the bottom, 
ven if a cabinet is not used, a speaker 


ill be surprised at the fine reproduc- 


‘tenna coil primary down on the secondary. - 


Radio Seginne — 


1—Antenna coil and R.F. coil, tapped for S.W:, 
Miller 420-T 

4—.01 mfd. 400 volt condensers, Knight 

1—.1 mfd. 200 volt condenser, Knight 

1—4 section filter condenser, Knight 

1—15,000 ohm potentiometer, Utah-Carter 

1—Switch for potentiometer 

1—Dual tuning condenser, 365 mmfd. per section, 
Knight 

1—300 ohm, 14 watt resistor, Knight 

1—50,000 ohm, % watt resistor, Knight 

1—2 megohm, % watt resistor, Knight 

2—'¥% megohm, 4% watt resistors, Knight 

1—200 ohm, 1 watt resistor, Knight 

1—160 ohm line cord, c or d ohm 

1—Bandswitch D.P.S.T., Centralab #144 

2—Small knobs 

1—Large knob 

1—4-prong plug 

1—Ant.-Gnd. connector, Eby 

1—Chassis, Knight 

1—.0005 mfd. mica condenser, Knight 

2—2 terminal wiring tie-points 

Miscellaneous wire and hardware 
ew (Knight—trade name of Allied. parts.) 


4 (EACH) 9 y 
Accessories 


1—Tube, type 12SK7 
1—Tube, type 12SJ7 
1—Tube, type 70LGT 

(RCA or other good make) 
1—Speaker 
1—Transformer 


AUDIO AMPLIFIER 
ANO RECTIFIER 


7OL7 GT 


If you like this article and 
want to see more like it—tell 
the Editors. 


HEATERS 
t2SK7 7OL7GT 


\ / 


12597 
{60 OHM 
RESISTOR 


IN LINE 
CORO 


Also tell us what other ar- 
ticles of a “constructional” na- 
ture you would like to see pub- 
lished. 


tion quality and sensitivity of the set. 
"Bandswitch 3" Parts List 


1—4 prong socket, wafer 
3—Octal sockets, wafer 


Your Money Back— 


lf the RADIO AMATEUR 
COURSE does not represent 
the greatest book value ever 


offered to the radio 50 
tH 


“fans” for .... 

O convince you that there isn’t a 

better book buy today, the pub- 
lishers of the RADIO AMATEUR 
COURSE make the sensational 
offer of a money-back guarantee on 
such a low-priced book. Stop in at 
any of the many dealers handling 
this book and examine it. See for 
yourself if the RADIO AMATEUR 
COURSE isn’t just the book you’ve 
always wanted. 


Printed on the finest coated paper 
—well illustrated attractive 4-color 
cover—complete with radio informa- 
tion you must have. It contains a 
step-by-step program for obtaining 
a short-wave radio education. 


Written by George W. Shuart, 
W2AMN, 
foremost short-wave authority 
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Relays and Macnehe. Conrcler ie 
for Radio Lee 


or 
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FROM TRANSFORMER 


Pra 


AIT 


SENS. RELAY e 


CURRENT 
SUPPLY 


SOLENOID 


STARTING 


< RESISTOR 


CURRENT 


DASH POT (AIR OR, Apes) 


OIL TYPE) 
TO SLOW UP 
ACTION 


LAMINATED ARMATURE 1. 
PIVOT © eee sill — 
: FRAME ae 
SET "RELAY - STAYS INONE ~ MAGNET 
POSITION OR THE OTHER - : rey 
FIG.6 . FIG.5 ARMATURE 


The radio and electrical experimenter will find the designs suggested useful about the 
structed from old electric bells and telegraph apparatus. Old audio-frequency transformers can 


® THE radio and electrical experimenter 

frequently finds it necessary to use a 
relay of some type, whether it be for con- 
trolling a distant motor, or performing 
some other important function about the 
station or laboratory, 

In Fig. 1 the use of a relay for controlling 
a signal bell or lamp is shown; also how 
a sensitive relay may be used to close the 
circuit of a secondary heavy-current relay. 
The sensitive relay usually has a high 
resistance, which means that the magnets 
are wound with fine insulated copper wire, 
the current requirement being a fraction 
of an ampere. In consequence a few bat- 
teries will operate such a sensitive relay 
over a circuit several hundred feet long or 
more, A common resistance value for such 
relays is 300 ohms. 


Where a heavy current, such as that° for 
controlling a motor or other apparatus, is 
to be switched on and off—then a more 
sturdy relay with heavier (silver) contacts 
is used. Such a relay may be constructed 
from an old electric bell or a telegraph 
sounder. Where relays are to be operated 
on A.C. the iron core should be laminated 
or built up of sheet iron strips. 

The relay may be caused to close a cir- 
cuit when a current is passed through the 
coils, or in some cases the reverse action 
may be desired—i.e., when the armature is 
attracted by the magnets, it breaks the 
local circuit. 

A sensitive relay that may be made from 
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x HEAVY RELAY 


» BATT. OR LOW 
—NTS.TRANS. | 


as ¢ 


We 


nte 


a 
e LOCAL CIRCUIT — 
iJ i ies P: * 


RELAY 


SPRING. 


“=~ FIBRE 


CLOSED 


an old audio frequency transformer is shown 
in Fig. 2. Here half of the iron core is cut 
away as shown, and either the primary 
or secondary coil of the transformer is 
used. as the relay winding. The armature 
spring, of steel or brass, has a soft iron 
button riveted on to it as shown; this but- 
ton ig mounted so as to come opposite a 
slot cut almost—but not quite—through the 
iron core with a hacksaw. The slot should 
be about 3/32 inch wide and may be cut, 
easily by putting two or three blades on 
the hacksaw frame, and cutting the slot at 
one operation with the compound blade. 


This relay will be found very sensitive - 


and with proper adjustment screws on the 
armature, it can be regulated so as to have 
a high degree of sensitivity. It may be used 
in connection with photo cells and for other 
purposes. 


A solenoid or suction type magnet, shown 
in Fig. 3, is very useful for radio and elec- 
trical experimenters, the one shown at Fig, 
3 being used to pull up the arm of a motor- 
starting rheostat. In order that the arm 
shall not be jerked up instantly but moved 
slowly, a dashpot is attached to the arm. 
This delays the upward motion so that the 
motor is started~slowly, as it should be. 
These dashpots may be of the oil or air 
type, and consist of a close-fitting piston, 
in a brass or other metal cylinder, closed 
at the lower end. The degree of delay 
caused by the dashpot may be varied by 


drilling a hole through the piston, and fit- 


shop and laboratory. Very good relays can be con- 
be revamped to make surprisingly good relays. 


\e ee 


SPRING 


FLOATING ~— 

CONTACT 
TO PREVENT | 
— CHATTERING 


me 


ting a screw near- this” hole, so as to c 
off more or less of the opening as the sere 
is adjusted. For*direct current, the solenoid 
magnet may be made with a wrought iron 
or mild steel core or yoke; for alternating : 
current the core and yoke ‘should be lami 
nated, or made up of soft iron (or tr 
former steel) strips. 
For battery operation (ane to 8 es 
solenoid may be wound with fairly ‘he 
wire, about No. 16 to 18, depending u on n 
the size of the coil. For 110 volt 
operation, the coil will have to be wou 
with much finer wire, or about No. 28° mt 
30, depending upon the size of the coil. Ii 
the magnet coil should heat up a little to, 
much, some extra resistance such as a 
volt lamp, of suitable size, may be 
nected’ in series with the magnet. For 
volt, 60-cycle A.C. operation, the coil 
be wound with heavier wire, or about 
24, for average size coils, 


In Fig. 4 a very good design of oa 
shown; here the armature has a powel 
action and the short end of the armat 
‘closes the contact springs in the manne 
apparent from the drawing. A relay of 
type can easily be made by the ee x 


is ee by means of a nail in 
as per drawing. An adjustment 
spring permit of varying tensio 
armature, the back motion of 


“ 


by an adjustable 
iber of contact springs can be mounted 
a a position like that illustrated and oper- 
ated by the armature. The coil winding may 
shave fine wire on it, if it is to be used on a 


desired, and a fare amount of aaeeettt is 


~ wound with heavier wire, say about No. 
18 or 20. 

~ One method of constructing an A.C. relay 
‘is shown in Fig, 5. To make this an old 
audio frequency transformer core may be 
i utilized. A section of the iron core may be 
5 employed as the armature, arranging it on 
pivots so that it can move. 

_ For A.C. operation, where the armature 
is liable to vibrate or chatter, a very good 
idea is shown in the drawing, whereby a 
‘floating’ contact may be mounted on the 
end of the stationary contact screw (or it 
may be mounted on the armature). In some 
cases experience has shown that an ordi- 
nary telegraph relay will work very well 
when operated on low voltage A.C. from a 
step-down transformer. The trick in this 
case is to adjust the magnets so as to leave 
an extra large air gap between the poles 
of the magnets and the armature. In any 


tact will be found a life-saver and is very 
desirable. 

A “set” relay, see Fig. 6, is one in which 
the armature stays where it is moved by 
one magnet or the other; for many cases 
such as radio control of model boats, etc., 
such a relay will find many applications. 
‘By means of solenoids or ordinary tractive 
“magnets, the arm A is moved to one side 
or the other and the contact shoe or spring 
- caused to open and close the respective 
_ circuits in the manner apparent from the 
diagram. The contact springs carried on the 
arm A, may be of any intricate pattern 
worked out by the experimenter for such 
cases, and instead of these springs closing 
the circuits, the end of the arm A may 
simply push against a fiber block on a set 
of contact springs, like those found on jack 
type switches. In the case of a medel boat, 
‘such a relay switch is very desirable, in 
_ order that one radio impulse may excite 
‘solenoid M1, for instance, and cause a 
-solenoid-operated device to pull the boat’s 
udder, let us say to port. The second im- 
pulse transmitted from shore would operate 
the arm A, in the opposite direction, and 
energize the magnet or solenoid pulling 
he rudder in the opposite direction—or to 
tarboard. —H. W. S. 


_ ELECTRICAL ARTICLES 
_ WANTED! 


IF you enjoy this department be 
sure to send us a description of 
your favorite piece of electrical ap- 
paratus. We want articles on simple 
electric motors and methods of using 


| frequency furnaces, home-made battery 
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PROMPT SHIPMENTS ASSURED 


VARIABLE SPEED UNIVERSAL MOTOR 


FOR 110 VOLTS, A.C. OR D.C. 


Made for Dictaphone machines by_ American Gramophone 
Co. Used, but in excellent 
condition. Special lever con- 
trol permits variable speeds 
Y.p.m., | 1a” 
from 
Measures 
overall. 


up to 
shaft 
sides 
Tl)" x 314" 
Shp. Wt. 634 Ibs. 


extends 
of motor. ° 
diam. 


$1.55 


ITEM NO. has 
Your Price .. 


2-WAY LAMP 


Ornamental dual purpose lamp. 
Can be used as a table or 
vanity lamp in one position. 
‘By turning swivel base it be- 
comes a bracket lamp which 
-~may be mounted on wall. 
Hanger in base 
is provided for 
this. Handsome 
design. Base 
made of pressed 
glass, polished 
wood and plated 
mietal stand. Comes 
shade colorfully. decorated with rib- 
bon design, or more _ elaborate 
fluted shade with flower design. 
Height of lamp 12%”; shade 8”, 
yc pag with cord. Shipping wet. 
2 Tbs, 

ITEM (Plain Shade) NO. (20 

VOU RGPRIGE sever wcetci + 98c 


ITEM (Fluted Shad 
No. 24, YOUR PRICE $1 .05 


round 


with 


BENNETT LABORATORY BALANCE 


A compact laboratory balance made of finest quality 
tested materials. Extreme sensitivity (to 2-100ths gram 
-or 2-7ths grain). Weighs to one decimal pt. further 
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CENTERING AND 


BAKELITE DAMPING ARM, 
cup 


ZERO POINT 


L BALANCING 
NUT 
BeaRinG WEIGHTS 
KNIFE EDGE 


KNIFE EDGE CENTERER 
AND BEAM RELEASE 


than usual low priced counter scale. Will handle up to 
100 grams (about 4 0z.). Bakelite pan; tool steel knife 
edge; agate bearing for long life and accuracy. Ideal 
for photographic work and lab use. Handsome stream- 
line design. Graduated either in metric or apothecary 


system, ear cig wet. 2 lbs. 
$7.20 


POINT q 
SUSPENSION 


ITEM NO. 
YOUR PRICE A LSeO See eye eS 


100 POWER TELESCOPE LENS KIT 


& y Za Make your own high powered 6 
ZX ft. telescope! Now you can thrill 
to a closeup view of the worlds 
out in space. See the rings 
around Saturn, the mountains of 
the moon! Kit contains 3” diam., 
75” - focal length, ground and 
polished’ objective lens and 2 
eye-pieces,, magnification 50x and 100x. 
Comp-ete kit with full instructions. 
$1.95 


astrouomical 


tT<M NO. (23 
YOUR PRICE 


New Catalog 


JUST OUT 
A POSTAL CARD BRINGS IT TO YOU 
SEND FOR IT TODAY 


AMAZING BLACK LIGHT!! 


Powerful 300-Watt Ultra-Violet Bulb 
The best and most prac- 
tical source of ultra-violet 
Dy light for general experi- 
mental .and entertainment 
use. Makes all fluorescent 
substances brilliantly lumi-. 
nescent. No transformers of 
qj any kind needed. VWits any 
standard lamp socket, Made ~ 
S : i with special filter glass per- 
NC mitting only ‘ultra-violet 
rays to come through. -Brings 
out beautiful opalescent hues 
in various types of mate- 
rials, Swell for amateur 
parties, plays, ete., to ob- 
Bulb only. Size of bulb. 


. $2.00 


tain unique errs. effects. 
Shp. Wt. 1 lb 
ITEM NO. 87 
YOUR PRICE .... eee c cee n er eeseeeeees 


ULTRA MAGNET 


LIFTS MORE THAN 20 TIMES 
ITS OWN WEIGHT 


LITTLE GIANT MAGNET. Lifts 
5 lbs. easily. Weighs 4 oz. Made 
of ALNICO new = high-magnetic 
steel. Complete with keeper. 
World’s most powerful magnet ever 
made. The experimenter and hob- 
byist will find hundreds of ex- 
cellent uses for this high quality 
permanent magnet. Measures 134” 
x 14%”. Shp, Wt. 34 Ibs. 


TEM NO. 86 


! ‘ 
VOURUPRICE nc ca., $1.00 : 


ELECTRIC 
TURNTABLE 


A sturdy electric turntable, 
ideal for eye-catching win- 
A MUST for 
Frame made 
steel. 16 in, 


dow displays. 
alert retailers, 
of 16 gauge 
steel turntable makes three 
Turntable supports load of 200 
Ballbearing construction. Rich black enamel finish, 
A.C. Current cost only %c a day, 
base 8” square. Shipping wet. 14 Ibs: 


$8.95 


revolutions per minute. 
lbs. 
Operates on 110 vy. 


Size: 544” high, 
ITEM NO. 124 
YOUR PRICE 


NEW ELECTRIC MOTOR- fas 


Now you can have all the 
fun of fine, fast jigsaw work 
without any of its difficulty. 
Simply steer the lightning- 
fast blade and see it seem- 
ingly melt its magie way 
through wood, plastics and 
building board. 7200 
STROKES per MINUTD! 
Average cutting speed 1 foot 
per minute through %4” me 
dium hard wood. Works 3 
times faster than any free- 
hand saw. Operates on 50-60 
cycle 110 v. Alternating 
Current, Screw adjusts blade ? 
stroke from %” to 5/16”. j 

Off-On Switch built in handle. Gormleta with 6 ft. power 
cord and 3 saw blades. 


YOUR PRICE Rae ace as oy Ree Se she $4.85 
Hoel HUMIDIFIER FOUNTAIN 


Adds healthful moisture to 
the air in winter. Evap- 
orates as much as a pint of 
water in 24 hours. Fountain 
is 14” in diam, Sprays 8 
streams of water 5” above 
fountain head. Made of spun 
aluminum, Comes in five 
colors: Bronze, chrome, cop- 
per, red, green. No water 
connections required. Just 
plug into 110 volt, 60 cycle 
Current consumption few cents a month, 
power cord. Ship- 
Only a limited 


$4.95 


outlet. 


AG: 
Complete with base switch and 8 ft. 
ping wt. 9 lbs, List price $14.95. 
supply on hand. ~ 


ITEM NO, 125 
YOUR PRICE 


SUPER SPECIALS. 


All of the attractive items listed here are brand new. ALL are in PERFECT WORKING ORDER. 
cases, i parts alone total more than the price we are asking. 


+g =: st 


HUDSON SPECIALTIES CO., 40 West Broadway, Dept. RT-441, New York, N.Y. 


I have circled below the numbers of the items I’m ordering. My full remittance of $..... 
shipping charges) is enclosed. 


OR my deposit of $........-00- 
order for less than $2.00. 


Circle Item No. wanted: ff, 


ovsesee (include 
is enclosed (20% required), ship order C.0.D. for balance. No C.0. D. 
(New U.S. 
86, 87, 


stamps, check or money order accepted.) 


97, 120, (21, 122, 123, 124, 125 


NAM 6 itecciaciam weakens wane SAALESS, soe oc kee 010 xisia, Stes a nee lejais cies «cies eislee.aisce eisiesie 


* ee ete eres saeee see 
Pee a a a Oe seer tence oe aeee 


City . LE eee are ape rae Ape State 
Send remittance by check, stamps or money order register letter if you send cash or stamps. 
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HUDSON SPECIALTIES CO., 40 West Broadway, N. Y. 
IT’S EASY TO ORDER—CLIP COUPON—MAIL NOW ORDER FROM THIS PAGE. xd 
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Radio Patents = 


(Cover Feature) —_ 
TELEVISION APPARATUS 


2,224,287—issued to Vern W. Busch, 

Rushton, Michigan. 
@® THIS invention includes the provision 
of television apparatus having non-shat- 
terable means, through which the audience 
may view the pictures on the end of the 
cathode ray tube; pleasing in appearance 
and readily adaptable to changes in design, 
enabling it to be readily blended into various 
design features of a television cabinet. 

This invention also provides a protective 
transparency for the large end of the 
cathode ray tube, so constructed as to im- 
part to it a maximum degree of inherent 
rigidity, 

This apparatus introduces air directly to 
the cathode tube upon implosion thereof, to 
thereby neutralize the effects of the im- 
plosion, with a minimum disadvantage. to 
both the audience and the television appara- 
tus contained within the cabinet. 

The transparency is mounted for move- 
ment toward and away from the cathode 


A Spot or Floodlamp 


you will 
be proud to own 


In beautiful black crackle finish with 
UNIVERSAL BRACKET that may be 
moved and locked in any position de- 
sired. Complete as illustrated, ready 
to plug into A.C. or D.C. house cur- 
rent. Includes tripod, bulb and _ rub- 
ber cord. Total weight 12 Ibs. $5.50 


When ordering specify whether spot 
or floodlamp is desired. 

Separate Units 
Spotlamp, black crackle finish, fitted 
with Westinghouse frosted bulb, 6 
ft. rubber cord with plug for A.C.- 
D.C. house current. Wt. 7 lbs. $3.00 


Floodlamp, black crackle finish, fit- 
ted with No. | G.E. Floodlamp, 6 
ft. rubber cord with plug for A.C.- 
D.C. house current. Wt. 7 lbs. $3.00 


Tripod, 4% ft. high with bronze 
fittings. Weight 6 lbs. .......... $1.65 
Adjustable Tripod, made of selected 
straight grained hardwood fitted with 
sturdy clamps, large thumb nuts and 
‘solid metal prongs. Adjustable from 
44” to 84”. Standard head screw to 
fit any camera. Weight 6 lbs. $3.00 


All prices quoted FOB, New York. 


GOLD SHIELD PRODUCTS 


Dept. RT-441 
350 Greenwich St. New York 


Non-shattering transparent “safety” screen 
for use with television tubes. 


tube by resilient means. “The transparency 
through which the audience views the large 
end of the cathode tube is of a lens-like 
character and partially corrects any distor- 
tion of the image on the end of the cathode 
tube. ; 


PICTURE TRANSMISSION 


2,226,436—Issued to Donald K. Lippin- 
cott, Larkspur, Calif. 
@ AMONG the other objects of my inven- 

tion are: to provide a scanning system 
which may be applied with any type of 
scanning mechanism, whether cathode ray, 
oscillating mirror, or scanning disk, and 
with either beam scanning (the so-called 
flying spot) or image scanning. Further: to 
provide a scanning system wherein syn- 
chronizing pulses are automatically gen- 
erated without the use of additional equip- 
ment; to provide a system wherein the en- 
tire picture transmission is accomplished on 
a single wave, the positive portions of the 
wave carrying the picture, while the nega- 
tive portions accomplish the synchronizing. 
And to provide a scanning system wherein 
variations in scanning speed, over the vari- 
ous portions of the picture field, do not re- 
sult in departures from the true illumina- 
tion level as long as the transmitting and 
receiving scanning apparatus travel at the 
same velocity. 


We have been successfully selling inventions, 
patented and unpatented, since 1924. Write us, 
if you have a practical, useful idea for sale. 
CHARTERED INSTITUTE 
of AMERICAN INVENTORS 
Dept. 109 Barrister Building, Washington, D.C. 


PATENTS —TRADE MARKS 


Booklet concerning Inventions & Patents 
Form “Hwidence of Conception” with 
instructions fot use and “Schedule of 
Government and Attorneys Fees’’—Free 

LANCASTER, ALLWINE & ROMMEL 

Registered Patent Attorneys 


436 Bowen Bldg. Washington, D. C. 
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is 
to provide a scanning system, swhereb nS 
either square front waves or waves resulting — 
from the removal of certain definite fre- 
quencies from such square-front waves, may 
be generated without the use of filters or 
other auxiliary apparatus. 


A scanning method applicable to cathode ray, 
oscillating mirror or scanning disc television 
systems. - 


FILM PROJECTOR FOR 
TELEVISION an 
2,227,054—Issued to Alda V. Bedford, 
Collingswood, N. J. | a 
@ IN the present invention provision is 
made whereby intermittent movement of 
the film is entirely unnecessary, and the film 
may be moved through the television scan- 
ning device in a continuous and uniform — 
manner. In order that an image of the sep- 
arate frames of the continuously moving 
film may be projected upon the mosaic or 
light responsive electrode of the television 
transmitting tube, some means must be pro- 
vided for creating a stationary image. Inthe 
present invention a mirror is used, the 
mirror being oscillated in synchronism with 
the operation of the scanning device and in 
accordance with the movement of the film. — 
A still further purpose is the provision of 
means for the operation and optical adjust-_ 
ments of the scanning device and compensat- 
ing for changes in the physical dimensions 
of the film, 7 na 


Intermittent movement of the film in televi aE 
is not necessary with this device. — 


RADIO & TELEVISIC 


Yaak 


New Radio Apparatus 


New Deluxe Victrola Home-Re- 
corder and Table Model Set 


© A DELUXE Victrola, incorporating home-re- 

cording facilities, housed in an 18th century 
design cabinet in Chippendale style, has been an- 
nounced by RCA. Also introduced was a powerful, 
but. compact, table model RCA Victrola. 

The deluxe instrument, Mr. Mills said, is sub- 
stantially the DeLuxe Victrola V-301, with the 
addition of home recording facilities. It has the 
same handsome cabinet and the same operatin 
features. : 

The new instrument provides a deluxe home 
recording instrument at reasonable cost. In addi- 
tion to conventional home recording, this model 
also provides for re-recording, for mixing music 
or speech with either radio programs or recorded 
music, or it may be used as a public address sys- 
tem. The new instrument is identified as Model 
VHR-307 and may be had in either mahogany 
or walnut. 

The new ‘‘table model,’’ V-101, is a 5-tube 
(plus rectifier tube and ballast) instrument deliv- 
ering 5 watts of power through an audio system 
especially designed for record reproduction. Its 
distinctive cabinet allows for playing 10- and 12- 
inch records with the lid closed. 

— It has the newest type of molded tone arm and 
an efficient crystal pickup. Two-point tone control 
and a highly efficient 6-inch loudspeaker are among 
its many features. Convenient radio reception is 
provided by a built-in loop antenna, while provi- 
sion is made for connecting an outside antenna 
for distant reception. Its selective superheterodyne 
circuit has magnetite core I-F transformer for 
increased sensitivity. 


New Victrola Home-Recorder 


y 
q 


1a 


LL 


Bee Fable? Model Phono-Radio Sot 


Company Changes Name 


~@ GOAT RADIO TUBE PARTS, INC., recently 
- announced a change in their corporate name to 
_ Goat Metal Stampings, Inc. This company has 
recently reorganized their plant in expanded quar- 
ters; they will continue to supply their well-known 
line of tube shields, etc. 


New Radio Apparatus 


Under this heading only advertisements of a commercial nature are accepted. Remittance of 10c 


per word should accompany all orders. Copy should reach us not later than the 10th of the month 
for the second following month’s issue. 


CORRESPONDENCE COURSES 


USED CORRESPONDENCE COURSES 
and Educational Books Bought, Sold 
or Rented. Catalog Free. Vernon Ex- 


change, Summerville, Ga. 
INSTRUCTION 
$15.00 STEAM ENGINEERING 


Course—8 vols, $4.50; Radio and Elec- 
trical text-book bargains—get list. Life 


‘of Napoleon, 8 de luxe volumes $3.00. 


$10.00 New Cyclopedia of Science, 
1300 pp. $4.50; Hopkins’ ‘‘Experi- 
mental Science,’? 2 vols, $3.50. Harry 
Ackerson, Box $22, Ramsey, N. J. 


MOTION PICTURES 


GENERA FILMS FOR MOVIE CAM- 
eras. Save 50%. Two films ‘‘The End,”* 
10c. (Size ?) Bargain circulars. 
Fromaders, Davenport, Iowa. 


MOTORS 


RECONDITIONED MOTORS, 1/50 
HP, AC-DC, Nickel $1.50; 1/30 HP, 
black $2.50. Fully guaranteed, F.0.B. 
New York. Wonderful value limited 
quantity. Act Promptly! Gold Shield 
Products, Dept. 441, 850 Greenwich 
St., New York City. 


PATENT ATTORNEYS 


INVENTORS — PROTECT YOUR 
rights before disclosing your invention 
to anyone. Form ‘‘Evidence of Con- 
ception’’; ‘‘Schedule of Government 
and Attorneys’ Fees’? and instructions 
sent free. Lancaster, ,Allwine & Rom- 
seh, 496 Bowen Building, Washington, 


PRINTING 


PRINTING: 500 STATEMENTS; 
$1.00, 500 letterheads with envelopes, 
$3.00. Postpaid. Add 10% west of 
Rockies. Hargett, 8646 Kosciusko, St. 
Louis, Mo. 


RADIO : 


QUESTION? ABOUT RADIO? 
Write William D. Hayes, Box 1433-G, 
Oakland, California. _ 


Under this heading we accept advertisements only when goods are offered for sale without profit. 


SO 


Remittance of 3c per word should accompany all orders. Copy should reach us not later than the 
10th of the month for the second following month’s issue. 


RECONDITIONED GUARANTEED 
communications receivers cheap. Free 
trial. Terms. Hallicrafters, Nationals, 
Hammarlunds, RMEs, RCAs, Howards 
and all other makes and models at 
lowest prices, Write for free list. 
W9ARA, Butler, Missouri. 


RIMCO DYNALYZER (SIGNAL 
Tracer), ATR Auto Radio ‘‘A’”’ Bat- 
tery Eliminator, Readrite tube tester 
Model 482A, at reduced prices. Sam- 
uel W. Sweeney, 1221 Brook Rd., East 


DON’T BUY A RECEIVER UNTIL 
you get my free list of reconditioned, 
guaranteed Receivers! Practically all 
models at money saving prices. Trade- 
ins. Time Payments. Send for list, 
W2AVA, 12 West Broadway, New 
York. 

150 WATT, 160 PHONE TRANSMIT- 
ter. Operating condition. Make offer. 
A. E. Varnes, Ritzville, Wash. : 
6L6 AMPLIFIER, SIX CHANNELS, 
bass, treble controls. Two Jensen, two 
Cinaudagraph 12” speakers, Amperite 


microphones. Thordarson equipped, 
Motor, Audak D-36-E pickup. Cases, 
cabinets. George Beggs, 5321 Wayne 
Avenue, Phila., Penna. 


FOR SALE—TRIPLETT PROFES- 


sional all-wave all-purpose _ tester. 
Same as new. <Any reasonable offer 
considered, Clyde Dearinger, 103 W. 


Main St., Greenfield, Ind. 
1939 CODE MACHINE, WILL SELL 


or trade. Chas. Benjamin, 1016 Bast 
23rd <Ave., North Kansas _ City, 
Missouri. 


Milton, Mass. 


Only one advertisement can be accepted from any reader 


in any one issue. 
Copy should reach us not later 


WANT UNCANCELLED HONG KONG 
Walter Z. Scott stamp, Name _ what 
you require new. radio parts. W. : 
Carroll, 3057 BH. 95th St., Seattle, 
Wash, e 

HAVE NEW HALLICRAFTERS 
Super Defiant, complete, value $85.00; 


three half acre Lots near Seattle, 
Wash., value $250.00, Want Home 
Movie equipment, Reflex Camera, 


Home Recorder outfit, Thrill Box, H. 
Coote, Riverbank, Calif. 


WILL ACCEPT 


ANYTHING OF 
value. Send list. Have meters, tubes, 
checkers, receivers, adapters, gene- 
motors, magazines, handbooks, speak- 
ers, transformers, pickups,  xtals, 
buzzers, tools, motors, .22 Winchester, 


41 Mauser, trombone, miscellaneous. 
Novices write—Roby, 6305 Kenwood, 
Chicago, 


WANTED: HQ120X, RME, NATION- 
al or Hallicrafters communications re- 
ceiver, also interested in late models 
of all test equipment. Cash or trade. 
W. C. Jensen, 3830 Aberdeen St., 
Rochester, N. Y. 


by the readers. 


you are bound by 


We cannot accept responsibility for any statements made 


All dealings MUST be above board. Remember you are 
using the U. S. mail in all these transactions and therefore 


the U, S. Postal Laws. Describe _any- 


thing you offer accurately and without exaggeration. Treat 
your fellow men the way you wish to be treated. 
We welcome suggestions that will help to make thig de- 


partment interesting and helpful to our readers. 
than the 10th of the month for the second following menth’s issue. 


WANTED: BACK ISSUES or 
Radio-Craft, Short Wave Craft, S 
& Invention, Experimenter, 
Experimenter, Modern Electrics, Prac- 
tical Electrics, Popular Electricity, 
and Television News. Have RCA Wire- 
less Record Player, Emerson Portable 
Radio, _Univex 8 mm. projector, etc., 
to exchange, or will pay cash. M. F. 
Bustin, Box 237, Wayland, Mass. 
WANT SKY BUDDY SI19R_ RE- 
ceiver, T. Debruce, 2960 E. 72nd St., 
Cleveland, Ohio. 


HAVE DEMONSTRATOR PHILCO 2 
volt octal tubes, 1C7G, 1D5G, etc., 
tube tester, 6 volt Vibrapacks, many 
others. Want transmitting meters, con- 
densers, transformers, coils, mikes, 
Stancor or Utah kits, oscilloscopes, 
send list. Herman Zachry, Ashdown, 
Ark. 

HAVE PHILCO 4-BAND ALL-WAVE, 
4-tube S.W,, 2-tube S-W_ converter. 
All good condition. Want test equip- 
ment, servicing books, Scott-14, similar 
all-wave receiver. Holstein, 246 E, 
148th, New York City. 


HAVE 500 .22 long cartridges, belt 
moneychanger, leather travel kit, Bul- 
lard first aid kit, electric razor, gen- 
erator current regulator, 1987 Ford 
ring-pinnon gears. Need frequenoy 
monitor, Rider’s Manuals, typewriter. 
O. Link, High Bridge, 


HAVE ALL-STAR, JR., 4-5-6 TUBE 
Meissner kits, midget b.c. receivers, 
magazines and hundreds of fine radio 
parts. Want: stamps, radio parts, 
V.O.M. meter or useful articles. Jno. 


WANT SKY BUDDY OR SIMILAR 
receiver and 6Y, Vibrapack. Receiver 
must be 6V.. portable type. 
6 volt DeVry 16 mm, projector, 700 
feet of Art Film, value $40.00. Ken- 
neth Walker, La Cygne, Kansas. 


WILL TRADE NEW 32 volt input, 
110 volt output, 500 watt converter, 
for canoe or hunting and fishing equip- 
ment, or what have you. Jack Carter, 
2115 Birchwood Ave., Chicago, Ill. 


WILL SWAP JOHNSON TWIN OUT- 
board Motor for phone transmitter. 
F, T. Blanchard, Gunnison, Miss, 


MEISSNER TUNING UNIT—5 
band—Philco Signal Generator Octal 
tubes, transformers, lots of good com- 
ponents; want record player, good 
portable. E. R. Morgan, 112-10 Farm- 
ers Blvd.,° St. Albans, Long Island. 


Kasperski, Baldwin Court, E. Hem- 
Wisconsin. stead, a 
WANTED: AMATEUR TRANSMIT- 
ter, amateur equipment. Have com- 
Have} plete Lionel electric train, chemical 


apparatus, miscellaneous. Foster Park, 
900 School Street, Columbia, Tenn. 


WILL GIVE ALL THE FOLLOW- 
ing: small toolmaker’s surface plate, 
battery charger with bulb, and trickle 
charger; for a Superior Multi-tester 
or similar in good condition, Joseph 
Marsh, 34 Hartwell St., New Bruns- 
wick, N. J. 


TRADH: WIRELESS PUSHBUTTON 
tuner, crystal record player, code 
oscillator, 6F6-6L6 CW _ transmitter, 
vibrator power supply, 3 watt ampli- 
fier. Need: enlarger, drill, type- 
writer; printing press, photo equip- 
ment and supplies, 2748 Meade, De- 
troit, Mich. 


WANTED: MIDWEST. RT-16 1934 
model, good condition or not, want 
this RT-16 for parts, State your_price. 
Cash will be paid. Theo. LaForest, 
83 Columbia, Adams, Mass. 

WANTED GOOD 8 MM. CAMERA 


and projector. Have a Wurlitzer 12 
record coin operated music machine— 
model 412, which has a 15 watt 
amplifier. Jack Buck, 56 Morton Ave., 
West Hempstead, L. I 


HAVE SUPREMB 2” MODEL_ 530 
oscilloscope, 5” Cathode-ray tube, P'B-7 
with 40 meter bandspread colls,. Want 
good Xtal mike, typewriter or what 
have you? John ©, Cram, Upper San- 
dusky, Ohio. 


8 MM. MOVIES, RECEIVING AND 
transmitting parts, tubes, back issues 
of Radio & Television wanted. Have 
high value stamps, speakers, mikes, 
etc. My list for yours. M. McDonald, 
271 Pearl St., Cambridge, Mass. 


SWAP: 1 INCH OSCILLOSCOPE, 3 
band, 4 tube short-wave converter and 
2 band midget for late model tube 
tester, Radio News 1940 and_ signal 
generator. Eugene Sontos, 83 Hinch- 
man Ave., Dover, N. J. 


This department is for the benefit of 
all short wave listeners who wish to 
exchange SWL cards. Remittance of fc 
a word for each word in the name 
and address should accompany order. 


UNITED STATES 


PAUL ANKERMAN, 404 Lima 
Street, Wapakoneta, Ohio. 

O. BARNESON, Box 6332, Los 
Angeles, Calif. 

RICHARD DURNIN, 10 Mount 
Air Ave.; Waynesboro, Penna. ; 

VICTOR FELTON, 1119 8S. Mich. 
Ave., Wellston, Ohio. 

HOWARD FREEZE, 1005 East 


Druid Road, Clearwater, Florida. 
FOSTER PARK, 900 School Street, 
Columbia, Tennessee. 
W, J. SAUNDERS, Jr., 145 U 
Street, N.W., Washington, D, C. 
STEVE SIDOR, 228 Nutt Road, 
Phoenixville, Pa. 


The Finest Radio Book We Ever Offered 


Free with Subscriptions. 
See page 757. 
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FREE CATALOGS and INFORMATION 


By carefully reading the advertising columns, you will find many offers to furnish literature 
containing valuable technical information that will help you in your work. Use this list freely. 


Firm 


ABC Radio Laboratories 
Acme S-W Radio Co. 


Allied Engineering Institute 
Allied Radio Corp. 


American Radio Institute 

Amperite Co. 

Ayers Automatic Code Ma- 
chines 


Bliley Electric Co. 


Browning Laboratories 

Bud Radio, Inc. 

Burstein-Applebee Co. 

Candler System Co. 

Cannon, C. F., Co. 

Chartered Institute of Ameri- 
can Inventors 

Dodge’s Institute 

Gold Shield Products 


Hallicrafters, Inc. 

Hammarlund Mfg. Co. 

Harrison Radio Co. 

Henry Radio Shop 

Hudson Specialties Co. 

International Resistance Co. 

Instructograph Company 

Lafayette Radio Corp. 

Lancaster, Allwine & Rommel 

Mass. Radio School 

Midget Radio Co. 

Midwest Radio Corp. 

Millen, J., Mfg. Co., Inc. 

National Company, Inc. 

National Radio Institute 

National Recording Supply 
Co. 

National Schools 

Nelson Co. 

N. Y. Institute of Photog- 
raphy 

Par-Metal Products Corp. 

Radio & Technical Publ. Co: 

Radolek Company 

Rapid Electroplating 
Process, Inc. 

RCA Institutes, Inc. 

Remington Rand, Inc. 

Sprayberry Acad. of Radio 

Supreme Publications 

Teleplex Co. 

Thordarson Electric Mfg. Co. 


Triplett Electrical Inst. Co. 
Tri-State College ; 
Vibroplex Co., Inc. 


Business 


Set Mfr. 
Kit Mfr. 
Kit Mfr. 
Mail Order 


Radio School 
Parts Mfr. 
Code Machines 


Parts Mfr. 


Kit & Parts Mfr. 

Parts Mfr. 

Mail Order 

Code Course 

Parts Mfr. 

Inventors 
Organization 

Radio School 

Mail Order 


Set Mfr. 

Set & Parts Mfr. 
Mail Order 

Mail Order 

Mail Order 
Parts Mfr. 

Code Machine 
Mail Order 
Patent Attorneys 
Radio School 
Set Mfr. 

Set Mfr. 

Parts Mfr. 

Set & Parts Mfr. 
Radio School 
Parts Mfr. 


Radio School 
Used Courses 
Photography 
School 
Parts Mfr. 
Radio Textbooks 
Mail Order 
Electroplating 
Kits 
Radio School 
Typewriter Mfr. 
Radio School 
Publisher 
Code Machines 
Parts Mfr. 


Parts Mfr. 
Radio School 
Radio Keys 


Offer 


Information 
Circular 
Circulars 


No. 


180-Page 1941 Spring 


Catalog 
Booklet 
Replacement Chart 
Information 


| Circular 


Engineering Bulletin 
Bulletin 

Circular 
Information 

Catalog 

1941 Catalog 

Book of Facts 
Folder 

Booklet 


Catalog 
Catalog 


Literature 


"S” 


D-2 
E-6 
E-7 
A-7 


57 


T-22 


16-Page “SP” Booklet 


Information—List 
Information 
Catalog 

Catalog 
Information 


| 196-Page Catalog 


Booklet 
60-Page Catalog 
Information 
1941 Catalog 
Catalog 
Literature 
64-Page Book 
1941 Catalog 


Catalog 
72-Page Catalog 
Booklet 


Catalog 


40 


Circulars on each book 


Radio Profit Guide 
Catalog Folder 


Catalog 
Catalog 
52-Page Book 
Information 
Booklet 
Bulletin 


Catalog 
Catalog 
Catalog 


S.4 
SD- 
464 


Cost 


Free 
Free 
Free 
Free 


Free 
Free 
Free 


Free 

10 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 


Free 
Free 


| Free 


Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 


Free 


| Free 


Free 


Free 
Free 
Free 
Free 


Free 
Free 
Free 
Free 
Free 
Free 


Free 
Free 
Free 


Adv. Page 


730 
729 
730 
719 


707 
729 
734 


732 


707 
734, 750, 753, 
754, 762 


717,727 
762 
707 
730 
747 
739 

LEE 
705 
730 


707 
735 
739 


734 
737 
767 
748 


707 
749 
L.B.C. 
729 
732 
739 


735 
707 
735 


If you wish to buy, sell or exchange anything in Radio or allied fields, RADIO 


& TELEVISION’S classified ads will bring results. See Page 763. 
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Allied Introduces New Tu 
@ A NEW line of Knight radio tubes. is curre 

being featured by Allied Radio Corporatio 
Built to exacting standards and specifications 
new tubes have created a stir. First, be 
the adherence to strict standards in the manu-— 
facture of these tubes, engineers have been able 
to develop high quality, superior performance, and 
long-life dependability. Each tube carries a re- 
placement guarantee covering any electrical Ofnne 
mechanical defect for a period of sia months from 
the date of purchase. In addition, all tubes are 


R.C.A. licensed and incorporate the latest devel-— 
opments in vacuum tube design and character-— 
istics. The line of radio tubes offers a wide selec- 
tion of the latest type tubes in all-glass, all-metal, 
octal base glass, miniature, and GT octal base 
types. All tubes are supplied in factory-sealed 
cartons. % 


New scale Dial 


® THE type ACN dial illustrated is a new Na- — 
tional item. Here, for the first time, is a dial 
that will fill a long-felt need of individuals in con- 
structing home-built units such as electron-coupled 
oscillators, UHF Receivers, etc.—its five-range 
scale can be calibrated by hand. To facilitate accu- 
rate calibration and reading, a 0 to 100 division 
linear range is provided and the transparent lucite 
pointer has a black etched hairline. oa 
A bezel holds the dial scale and its transparent — 
lucite window in place. Two extra dial scales are — 
supplied with each ACN Dial for use in case, 
calibration is changed or original scale is spoiled. -: 
The same 5 to 1 ratio Velvet Vernier Drive that  —__ 
has been famous for many years in Type Aand N 
dials is employed in this new item. The large black 
HRK knob is similar to that used on the NC-200 © 
Receiver. . 


An insulated coupling permits the assembly to 
be used in conjunction with a 180-degree rotation 
capacitor having a ™ inch diameter rotor shaft. 
The dial frame measures 5 by 7% inches. ae 


New Line of Relays a ; 


© A NUMBER of relays interesting to Hams 
and radio experimenters in general have been 
developed by the Standard Electrical Products Co. 
These relays include break-in and change-over 
as radio frequency relays, etc. One 
of the new relays featured by this company is of © 
the miniature type, and the A.C. models of these 
relays are said to be free from hum and AC 
chatter. P| 
The break-in relays are of the type commonly 
known as push-to-talk type, the operator merely 
pressing a push-button while transmitting and re- 
leasing it when receiving. The armatures have 
ball bearing pivots and large silver contacts are — 
fitted on the relay. The radio frequency relays of 
the RB series are especially insulated for fre- 
quencies up to 15 megacycles, while the RM 
series are specially insulated for frequencies up — 
to 60 megacycles. The A.C. coils on the R.F. 
relays consume 4 watts and the D.C. coils 2 watt 
In the group;of miniature relays it is interesting 
to note that one type has a coil of 5,000 ohms 
resistance, and it will pick up at 2 ma. and drop 
out at 1 ma. These relays are designed for vacuum 
tube plate circuits and general control applications. 
(Continued on page 766) ) ae 
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 ~W47P GETS LAST MINUTE 
ee)" CHECK 
3 § Ses new 3 kilowatt frequency modula- 
Bs tion transmitter for Pittsburgh’s F-M 
station, W47P, is seen here receiving a 
last minute inspection at the G.E. Labora- 
tories from C. A. Priest (left) of the radio 
‘transmitter engineering department and 
W. R. David of the transmitter sales de- 


; 
ee partment. The transmitter will be shipped 
. to WWSW. 


5 = 

The complete unit comprises a 250 watt 

- exciter (the left rack) and a 3 kilowatt 

amplifier (right). Priest’s hand is on the 
-antennuator which controls audio input. The 

S 


station will broadcast on 44.7 mc. to cover 
a an area of 8400 square miles with a poten- 
tial audience of 2,100,000 persons. 


NEW INTERNATIONAL 
STATION ON COAST 


23 sae KGEI is being converted from 20 

_ kw. to 50 kw. to carry non-commercial 
_ American programs from the heart of San 
_ Francisco to Latin America, Asia, the 
_ Antipodes and South Africa. The station 
_ broadcasts from 4 to 9:15 A.M., and from 
_ -10 P.M. to 12:15 A.M., P.S.T. daily on 9.67 
me. or 31.02 meters, Its programs are 
Philippines, 


__ French Indo-China, Australia, New Zealand 
and South. Africa, and it is the only United 


_ States station heard in the Orient, accord- 
ing to a statement from G.E. 


New Howard Catalog 


. Illustrated is the 490 Technical Manual. In addi- 

tion to full charts and schematics on the Howard 
4-Tube Professional Receiver, several pages are 
levoted to the art of receiver measurements. A 
good technical book for amateurs, servicemen and 
ound engineers. The other catalogs are Folder 
3, containing recording discs and needles; and 
Folder 104, complete line of Communication Re- 
vers and Accessories. 


Recording Catalog 


‘THE National Recording Supply Company of 
Hollywood, Cal., has just issued its annual 
og of recording accessories. Newest single item 
‘small coated blank made especially for ama- 
in the form of a patented National QSL 
Recent developments indicate that many ama- 


e ren 


z) HOWARD announces three new free catalogs. ' 
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New Feadio Apparatus 
INTERNATIONAL LISTENING | 


report from the BBC says that now 

more than 400 persons are engaged 
in its headquarters listening to and tran- 
scribing what the Axis powers say of them- 
selves and the rest of the world over the 
air. In view of the increased German and 
Italian comment on the American attitude 
toward the war, summaries of such broad- 
casts are transmitted nightly from BBC 
at 7:45 P.M. E.S.T. The British stations 
are also broadcasting programs dealing 
with the Empire’s war progress. These 
broadcasts give radio listeners the oppor- 
tunity of getting the best information “direct 
from the feed box.” 


DON LEE MAKES 
IMPROVEMENTS 


tation KHJ, which recently moved to new 
half-million dollar quarters in Holly- 
wood, has one of the most elaborate studio 
plants in the United States. The layout 
includes a central plant comprising lobby, 
three luxurious auditorium studios, one pro- 
duction studio, and executive sales offices. 
There is also a two-story annex, housing 
production, news, publicity, merchandising, 
and engineering offices. On the second floor . 
of this building are six one-man studios for 
commentators, etc. A third building con- 
tains the $100,000 Don Lee music library. 
The Don Lee network, incidentally, com- 

prises 33 stations and is the largest regional 
network in the United States, Nearly 200 
persons are employed in the technical and 
production departments of KHJ, which 
was founded April 13, 1922, and came under 
Don Lee management some five years later. 
The network is still completing its new 
$100,000 television station, and the 300 foot 
steel tower is already up. 


In Next Issue 
° 


Portable Receiver A.C.-D.C. 
and Battery 
The TRF 7, with 


lots of zip! 


A Receiver for the 
Set Constructor 
by STANLEY WEBER 


teurs now possess recording equipment and, in- 
stead of the old-time postcard, now use a disc to 
record other amateurs’ voices and send them 
through the mails. 


The Hollywood company, the staff of which rep- 
resents many years of recording sales and service, 
has specialized in grouping complete recording 
accessory lines under one roof at a single source, 
Its items also include recording albums, crystal 
prcctps. masens inks, mailing envelopes and the 
ike. 


New Chart Presents RCA Tube 
Characteristics 


@®COMPLETE information on the characteristics, 

classification, and socket connections of A. 
receiving tubes is included in the new edition of 
the RCA Receiving Tube Characteristics Chart 
now being supplied through RCA tube distributors. 


New Microphone Has “Paracous- 
tic’’ Refiector Baffle 


@ A NEW aeropressure microphone whose direc- 

tional characteristics may be changed at will 
by the use of a new “‘paracoustic” reflector baffle 
attachment, has been announced by the RCA 
Manufacturing Company. The microphone is ideal 
for all types of public address applications, as well 
as for amateur radio-telephone transmitters. 


Characterized by outstanding modern design and 
unusual ruggedness of construction, the micro- 
phone is designed primarily to withstand the wind 
and weather conditions found in outdoor applica- 
tions. It is equally well suited for indoor use, 
especially under conditions demanding low cost 
and ability to withstand rough usage. Frequency 
response covers the full usable range—60 to 10,000 
cycles, with exceptionally high sensitivity. 

The microphone is of the bullet-shaped type, with 
the ‘live’ end protected by a grill. Hotised in an 
attractive blaek and chrome plastic case, the unit 
is supplied with an adjustable mounting and 
adaptor for any type microphone stand. 


The “‘paracoustic’’ baffle changes the directional 
characteristics of the microphone. With the con- 
cave face of the circular, dish-shaped baffle toward 
the grille, the directional characteristics become 
sharpened, and feedback is reduced. When the 
baffle is reversed, so that the convex face is toward 
the grille, the opposite directional effect is obtained. 
Without the baffle, the microphone becomes a nor- 
mal pressure microphone. 


The “‘paracoustic” reflector fits over the “live”? 
end of the microphone and is held in place by an 
inconspicuous thumb-screw. 


The microphone is available in both low im- 
pedance (250 ohms) and high impedance (40,000 
ohms) models. It employs a new type of plastic 
diaphragm to assure maximum ruggedness and 
is equipped with a 30-foot cable. 


CORRECTION 


In the article on Television Receiver appearing 
on page 550 of January issue note following cor- 
rections: There should be one each .25 mf., 600 
volt condensers from R80 to R81 to ground. In 
sweep circuit diagrams the Cathode Resistor R69 in 
the 6N7 tube circuit and R51, where connected 
together, should go to ground. 


NEW RADIO CATALOGS 


The chart, published in 14-page booklet form, is 
invaluable for jobbers, servicemen, engineers, radio 
amateurs, and others in constant need of complete 
information on radio tubes. The chart is printed 
in easily legible, large-size type. 


The first two pages are given over to classifying 
RCA tubes according to their cathode voltages and 
their functions. It assists the tube user in identi- 
fying type numbers and choosing the proper tube 
type for a given application. 


The following nine pages make up the charac- 
teristics chart. Complete information is given as 
to dimensions, socket connections, cathode type 
and rating, use, plate supply, grid bias, screen 
supply, screen current, plate current, A-C_ plate 
resistance, transconductance, amplification factor, 
load and power output. 


On the last two pages are shown bottom views 
of socket connections for 116 types of tubes. Ask 
for booklet No. 1275-B. 
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Here is a large number of radio, short-wave, and me- 
chanical ‘‘how-to-make-it’’ designs. — i 

Each is a special publication originated by masters in 
their respective fields. 

For the low price of 50 CENTS, you buy TEN complete 
pamphlets with photographic reproductions, complete me- 


10 For 50c 


New Radio Apparatus 


PLEASE ORDER EACH PROJECT BY ITS PUBLICA- 
TION NUMBER, and use the special coupon below. 

We accept money-orders, cash, checks or new U. S. 
stamps: (No foreign stamps.) If you send cash or stamps, 
register your letter. 

Money refunded if you are not satisfied. 

ANY TWENTY-FOUR PUBLICATIONS FOR ONE 


chanical layout, and full description to make it possible 
for anyone to build the project in question. 


SHORT-WAVE RECEIVER PUBLICATIONS 


HOW TO MAKE THE “OSCIL- 
LODYNE” {| TUBE WONDER SET. 
einte.c die, slebal ote beri icialatesigia'es vleiete No. (01 
HOW TO MAKE THE “19” TWIN- 
PLEX (ONE TUBE ERFORMS 
AS TWO) RECEIVER..... No. 102 
HOW TO MAKE THE WIZARD }- 
TUBE 50-WATT TRANSMITTER 


HOW TO MAKE THE IMPROVED 
3-TUBE DOERLE SET FOR BAT- 
TERY OPERATION........ No. 104 
HOW TO MAKE THE “GO-GET- 
"EM 2’’ RECEIVER FOR THE BE- 
GUNN EROS bones ett sie ore No. 105 


RADIO BROADCAST RECEIVER AND SPECIAL RADIO PUBLICATIONS 


HOW TO MAKE THE A.C.-D.C. 
“CASH BOX” RECEIVER. No, 118 


HOW TO MAKE BEGINNER'S 2- 
TUBE ALL-WAVE SET....No. 119 


HOW. TO BUILD THE ‘‘RADIO- 
LAMP” 4-TUBE TABLE RECEIV- 


EE Reiseicwisle ips trereienei sr meine 2m No. 120 
HOW TO BUILD A SUPER-SEN- 
SITIVE ALL-WAVE CRYSTAL 
SET acieneae aaisietrelcicolery shes No. 121 


MECHANICAL PROJECTS PUBLICATIONS 


HOW TO MAKE A SOUTH SEA 
OUTRIGGER CANOE.,..... No. {31 
HOW TO BUILD A PEE-WEE 
AUTOMOBILE...,......... No. 132 
HOW TO BUILD A DUAL-CON- 
TROL GLIDER............. No. 133 
HOW TO BUILD A HOUSEBOAT 
ON PONTOONS........... No. 134 
HOW TO MAKE A BAND SAW 


FROM OLD AUTO PARTS. No. 135 


HOW TO BUILD A REAL LATHE 
FOR -$5.00.. 4. ence cverwces No. 136 
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HOW TO MAKE THE 1!-TUBE- 
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THE BRIEF-CASE 
RECEIVER AND HOW TO BU! 


HOW TO BUILD 
SHORT-WAVE REC 


HOW TO BUILD THE CIGAR- 
BOX {-TUBE “CATCH ALL’ 
CEIVER.. 2. cece wc evsces No, iif 
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HOW TO BUILD THE 2-TUBE 
“PENTODE PORTABLE” BROAD- 
GASTESETZ = ee No. 122 


HOW TO BUILD THE RADIO 
“TREASURE” FINDER,...No. 123 


HOW TO BUILD THE GERNS- 
BACK ONE-TUBE PENTODE 
LOUDSPEAKER SET...... No, 124 


HOW TO BUILD THE WORLD’S 
SMALLEST ONE TUBE BATTERY 
RADIO. is see's spereyieree No. #25 


HOW TO BUILD A SIMPLE PORT- 
ABLE REFRIGERATOR....No, 138 


HOW TO BUILD THE ROWMO- 
BU Eire. vc newer sapere No. 140 
HOW TO BUILD LARGE TESLA 
AND OUDIN COILS GIVING 1{8- 
INCH SPARKS..........>. No. 14) 
HOW TO MAKE AN ARC WELD- 
ERs smappaesisiee bis) sistieeiaie.e No. 142 
HOW TO USE AN A.C. ARC 
WELDER. s00 cae sere con ne No. 143 


HOW TO BUILD THE “‘DUAL- 
WAVE”’ SHORT-WAVE BATTERY 
RECEIVER....... sl eralerezatene «No. 112 


HOW TO BUILD THE 1{-TUBE 
653’" TWINPLEX 
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HOW TO BUILD THE PORTABLE 
MINIDYNE SHORT-WAVE BAT- 
TERY SET sinc oo cian ve No. (14 
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oW TO BUILD THE HAM-BAND 
‘PEE-WEE”’ 2-TUBER..... No. 115 


HOW TO BUILD THE DUO-AM- 
PLIDYNE No. 116 


HOW TO BUILD THE “MONO- 
COM 2.7 ose ces ais elasatsers si Os LUZ 


HOW TO BUILD A 6-TUBE BAT- 
TERY ALL-WAVE “FARM PORT- 
ABLE” SSE Di oc occ serene ee No. 126 
HOW TO MAKE AN: A.C.-D.C. 
ONE-TUBE ‘“‘DEAF AID.’’ No, 127 
HOW TO BUILD A EIANOT REN: 


eee aace a sine his wim sree fe eee No. 128 
HOW TO BUILD THE ONE-DOL- 
LAR RADIO... ec tien ee No. 129 
HOW TO MAKE A '‘VARIABLE- 


TONE CODE PRACTICE SET.. 


eee Se ere dene mee NE No. {30 


HOW TO MAKE YOUR 
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T enclose $..2...00.50. for the publications listed by number, at 10l 
right, at the rate of 50¢ FOR ANY TEN PUBLICATIONS, NO 107 
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COPIES 
OF 


of RADIO & TELEVISION 
choice, for 50 cents. 


The usual price for six copies would be 
$1.50, and most publishers charge a higher 
price for back numbers over one year old. 

We can supply only the following back 
numbers: Sept., 1931; Sept., 1934; Aug., Oct., 
1935; 1936—all issues except Apr., May and 
Oct. ; 1987—all issues except Feb. and Aug. ; 
except March and Nov.; 
1939—all issues except Jan., March and April; 


1938—all issues 
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1940—all issues except Jan. and April; 1941— 
all issues to date. 

If you do not specify copies, we will send 
assorted numbers to fill your order. Note, we 
cannot exchange the copies for ones that have 
been sent to you. 


Every copy of RADIO & TELEVISION 
contains information which you should have. 
Here is a chance to get those copies. 

As only a small supply of back numbers is 
on hand, this offer will be withdrawn as soon 
as they have been sold. 

We accept U. S. 
money order. Rush your order today. 
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stamps, U. S. coin, or 


New Howard 12-Tube Receiver 


© HERE’S the new Howard 12-tube console, tuned 

3 band from 540 ke. to 22° me, (S55 tovds 
meters). Model 718-C has six push-buttons, 12” 
Jensen speaker and 10 watts beam power output. 


Exceptional distance on both the broadcast and 
short wave bands are made possible by two iron 
core I.F. stages and a stage of tuned radio fre- 
quency on the broadcast band. The built-in loop 
antenna can be used for all ordinary reception, 
but there are connections for an outside antenna 
when exceptional distance is desired. : 


A unique tone control system permits the user — 
to have the exact response desired. One tone control 
brings out the bass, and a separate tone control 
amplifies the treble tones. These can be mixed 
until the exact tonal response is achieved to suit 
the program. Set is housed in an_ attractive 
modernistic walnut cabinet; with butt walnut center 
panel and trim. . 


New Television Receiver 


® THE new Gilfillan Bros. Model G12 television 


receiver has the following characteristics: 

The receiver utilizes a total of twenty-eight tubes 
plus the picture tube, which is an R.C.A. .12AP4. 
The ‘‘mask opening’ for this picture tube is 8 
by 102/3 inches. The receiver incorporates the 
broadcast band, manually tuned, and also the selec- 
tion of four broadcast stations by push-button. - 
Provision is made for the selection of any one 
of four television channels, which is the total 
number presently anticipated in any one area. 
Volume and tone controls are provided for the . 
sound side and their equivalent contrast and bril- 
liance controls are also available on the panel for 
the adjustment of the picture. : 


Nine other controls which may need adjustment 
at the time the television receiver is installed are 
accessible through a cut-out at the bottom of the 
protective screen in the rear of the cabinet. 


The G12 television receiver is Underwriters’ 
approved and has special magnetic shielding and 
electrical filtering of the power supply—this latter 
requirement due to the fact that some areas on 
the West Coast. are supplied with fifty cycles as 
against the more commonly available sixty. : 


New Hallicrafters FM-AM Tuner 


® THE Hallicrafters Model S-31 FM-AM Tuner 

offers special advantages to those who already 
possess high-fidelity audio equipment, providing 
full facilities for FM, and for broadcast reception 
of unusual quality, without the necessity for dupli- 
cation of audio equipment. Its undistorted output 
of 130 milliwatts is ample for any standard ampli- 
fier, including those in existing broadcast receivers. — 


The S-31 provides a dual I.F. system, the 4.3 
mc. FM channel utilizing 1852 and 1853 tubes in 
its two 4.3 mc. stages, a 6SJ7 limiter and 6H6 ~ 
discriminator. The 455 ke. AM channel includes _ 
a single 6SK7 with special band-pass input cireuit. 
and a 6SR7 which serves.as detector and A.V.C.- 
and its triode section as the output stage for both 
AM and FM channels and also for phono, A 
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6 SK7 T.R.F. stage and 6SA7 converter provide 
_ the R.F. input to both channels. 
~The two tuning ranges are 540 to 1650 ke. and 
Q to 51 me. These are selected by a panel switch 
J l automatically selects: the appropriate 
I.F. channel. Terminals are provided for standard 
nd doublet antennas, and for phono input. The 
two scales on the ‘‘slide-rule”’ dial are fully cali- 
brated in ke, and me. Other controls include a 
-radio-phono switch, A.F. gain, tone control, and 


-Readers' Letters 


“S”-meter adjustment. This meter, mounted on 
the panel beside the tuning dial, serves as a con- 
ventional tuning and signal strength meter for AM 
reception and as a carrier-centering indicator for 
FM tuning. 

Outputs of 500 and 5000 ohms are provided, 
plus a headphone jack for monitoring purposes, 

he panel is the standard rack-mounting type, 
19” x 834” and suitable for rack or cabinet mount- 
ing. 
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_ He Wants SWL Magazine 


_ Editor: 
There are so many short wave listeners 


in the United States that are enjoying their 
hobby, while studying to become an ama- 
_ teur, that I think they would like a national 


organization such as the amateur’s A.R.R.L, 


and have their own magazine like Q.S.T. 
Why doesn’t some radio magazine editor 
try this out and see how it goes over? I 
_ would suggest that it contain articles on 
sets and operating of receivers and other 
helpful data that would be valuable for 
them, Also have some award for the best 
ooking SWL shack. How about it, you 
SWL’s out there, write in and maybe 
we ‘might succeed. 

a CHARLES GRETEN, 
755 Moxahala Ave., 
Zanesville, Ohio. 


SWL Reports Should Be Answered 
Editor: — 
I have heard much about the QSL cards 
and SWL reports, and I would like to say 
omething. 

First of all, my name is Juan R. Saborio, 
E5.J.R:S., Alajuela, Costa Rica. (I am 
now. studying electrical engineering at 
lemson College, S. C.) 

In Costa Rica I used to read your maga- 
ine which one of my friends received. I 
now a regular reader of Rapio & 


‘I think (and so do most of my friends 
f the air in Central and South America) 
~SWL report is always to be an- 
-Most of the radio amateurs I know 
d to send their QSL card, but there are 
\dio-amateurs that never send a card. I 


Newest rack mounting model S-31 Hallicrafter FM-AM receiver. 


What Do YOU Think? 


(Continued from page ,707) 


think that all these problems will be solved 
if a radio Ham answers the reports; they 
are always useful and bring the satisfaction 
that the set has been working well. 
I have some QSL cards that I’ll be glad 

to exchange. 

Juan R, Sasorto, 

P.O. Box 1404, 

Clemson College, S, C. 


Constructive Criticism 
“Editor: 

My criticisms start at the front with the 
cover. The covers used to be paintings and 
were so good that I framed some of them 
and hung them in my listening post; they 
are, in my opinion, “works of art.” They 
would be a lot better than a page of small 
photographs, 

Your monthly “editorials” are still good 
and hope they continue so. 

The receiver diagrams you print are all 
right, but 7 tube “super-bloopers” are out 
of the average experimenter’s class. So why 
not print a few 2, 3, 4 tube TRF and 
Super. jobs? Let’s have less high-fidelity 
amplifiers for F-M and more 3 and 4 tubers, 

The “Kink” department could stand a 
little shakeup. Everybody ‘who submits 
a kink that is published should receive a 
6 mo. subscription to R&T. The best kink 
should be worth $10 and second best $5, 
while the third ranking one should be a 
year’s subscription. 

I would also like to see a diagram for a 
code practice oscillator employing a 4% 
volt “C” battery and a tone control. 

i GLENWoop HALL, 
P.O. Box 285, 
Desloge, Missouri. 
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PORTABLE RECORDER 
and Play Back $1 9 75 


Combination 


A complete self-contained 
Portable Recorder and Electric 
Phonograph. Nothing else to 
buy. Consists of combination 
record cutter and playback 
pickup, constant speed 78 
RPM motor with weighted 
turntable, built in 3 tube am- 


volume control, PM dynamic 
speaker, crystal microphone 
and desk stand. Entire unit 
housed in alligator grain fab- 
rikoid covered case, size 13” 
x13”x 7’, Uses standard ace- 
tate discs and needles. For 
210 volt 60 cycle AC operation. 


BASIC RECORDER 


a7 22 


Same combination recording 
? and playback chasis as used 
in above unit. For build-your- 
own recorders or for use in 
conjuction with radio receiv- 
er. Includes combination 
cutting head and playback 
pickup with feed mechan- 
ism, constant speed 78 RPM 
motor with 8%" weighted 
turntable and needle cup installed on %” leatherette covered 
mounting board ready to use with your own microphone and re- 
cording amplifier. Mounting space required 12%'' x 12%’’. 
Depth, 3'’ below board and 34"' above board. For 110 volt 
60 cycle AC operation. 


PROFESSIONAL TYPE 


10’ RECORDING DISCS 


only 19¢ 


Made by foremost manufacturer 
Proven equal or superior to any 
discs of this type regardless of cost 
These blanks have very slight im- 
perfections but guaranteed to make 
perfect recordings or your money 
back. Coated on both sides — heavy 


metal base — non-inflammable. Big 
savings! 
6” Discs—10c; 8"—14c; 10’—19c; lc less in 25 lots. Send 
no money — shipped C.O.D plus postage 
GN =A EVERYTHING NEW IN RADIO 
- AT BARGAIN PRICES! 
T. Lo Cy Shows hundreds and hundreds of up-to-the< 
minute radio parts, sets, accessories, ham 
man | gear, electric appliances and supplies. In- 
dispensable to ghee amateur, on oun 
oom =A er, set builder, sound engineer and service 
[seal i) 4 man. Keep up with radio and all its phases 
ee IBS} — send for the big FREE Radolek Profit 
ell RS] Guide‘now! DON’T WAIT—SAVE MONEY 
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contacts out of the air, the short-wave ex- 
perimenter is not seen by them, He is not 
known by the company he keeps, the church 
he attends nor by the clothes he wears, but 


by the signals he sends out and the honest 


reports he sends in. He is in a new world, 
whose qualifications for success are entirely 
within his own grasp. A good home-made 
transmitter or receiver, carefully built from 
the data given in the pages of Rapio & 
TELEVISION gives him more prestige than a 
commercially manufactured one. 

The nations on earth may well take a 
lesson—many slessons—from the short-wave 
listener and amateur radio operator—lessons 
in WORLDWIDE ERIENDSHIP. I like 
to see these idealistic men and boys, and 
yes, women too, working toward interna- 
tional peace and friendship—and they are 
doing it, too. You know, it’s rather bewilder- 
ing to find that the fellow your home-town 
propaganda expert is trying to teach you 
to hate, is a “brother radio experimenter,” 
faced with the same problems of life as 
yourself and that HIS kids just had chick- 
enpox too! 

Dr, Putirp WEINTRAUB, 
W9SZW-W9TMO, 
3860 Harrison St., 
Chicago, Illinois.- 


TELEVISION TUBE OF THE FUTURE 
®@ IN the future, television pictures will be 

obtained with a tube having a screen only 
one inch in diameter, or smaller, 

The tube’s screen will be coated with a 
chemical, which instead of fluorescing, will 
vary in opacity as the strength of the elec- 
tron beam varies. 

The tube will have receptacles for lights, 
which will shine through behind the chem- 
ical screen, and as the screen varies in 
opacity, will shine through. In this way 
pictures will be obtained which will com- 
pare favorably with the present system of 
home movies. 


The projecting system will use a set of. 


A Few of the Features in April 
RADIO-CRAFT 


Fluorescent Lighting—Latest Sideline for 
Servicemen—Part III, Installation De- 
sign 

2 Radio Service Data Sheets 

Sound Enginering—No. 16 


Modern Microphone Technique—Part Ill, 
The Microphone in Action 


Build Your Own Experimental Electronic 
Organ 

Signal-Tracing Amplifier — An 
Radio Servicing Tool 


Modernize Your Tester to Check High- 
Voltage-Heater Tubes . 


An_ Englishman's 
Black-Spotter 


Theater Screen-Size Television 


How To Make a Reliable Marine Radio 


Direction Finder 


Effective 


Home-Built Television 


lenses, such as are used in a 
home movie projectors, 

The low voltages necessary 
it will mean Sapte sets, and smalle 
mean portability. 


hia! 


Prize—The Pilot Clipper—Model 1 1-122 receiver, 


ing the ‘‘broadcast'' band and also the 15 te 
meter short- -wave band. 


the necessary engineering ability an 
genuity to develop this; so Television 
dustry, why not get busy and develop tl 
chemical screen, one that varies in opaci 
as the electron beam varies in strength, 
stead of using the present fluorescent : 
screen ? 
LEE GARRISON, 
Radio Service, 
Falls City, Ore 
(The Editor’s reason for selecting 
Anthony Guide's guest editorial this mo 
as the prize winner, is that Mr. | 
pointed out one of the most important angle. 
that should be carefully checked im ever 
case where radio transmissions are to 
investigated, In other words, Mr. C 
points out a very important job which 
radio amateurs can and should do; wn- — 
doubtedly the F.C.C. or other government 
agency, will sooner or later take advantage 
of this suggestion.) 


ANSWERS TO PUZZLE DIAGRAI 
ON PAGE 750 


hook-up as shown: 
1. There should be no condenser Cc 
series with pick-up. 
2. Bypass condenser C2 is superiiue 
3. Leads 1 and 2 are transposed, so 
no plate voltage is Sue. to the pla 
the 6A8GT. a ee 
4. Condenser C3-and C4 are ordine? 
fixed bypass condensers and not varia 
as indicated by the arrows. 
5. Bypass condenser C5 is superfluous. 
6. Resistor R9 is not needed. 
7. The motor lead wire 4 should mnne 
to the 110 volt wire 3, and not 
cathode of the 76 tube, as it would r 
rive sufficient current to operate it 
8. Resistor R7 is not required. res 
9. The grid of the 76 tube sho ald 
connected to the plate and ae 
cathode. - “ee 
10. One grid too many is shor 
6A8GT. “ap tan = 
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Included 


Experience Easily Acquired at Home! 


OVER 100 EXPERIMENTS 


plus Many Other Special Features 
ALL DESIGNED TO HELP YOU MAKE FAST PROGRESS! 


SPRAYBERRY Training starts right at the beginning of Radio . . . unfolds each 
subject in a simplified, logical, understandable style. You easily learn Television 
Frequency Modulation, Signal Tracing, Mobile Radio (Auto-Tank), Aviation Radia, 
Electronics, Facsimile Radio, Radio Set Repair and Installation Work. You learn quickly 
in your spare hours ...AT HOME OR AT CAMP. 


Training Prepares You for a Business of Your Own... 
Or Good Radio Jobs at Excellent Pay! 


The great, fascinating and progressive field of Radio and Television offers many 
opportunities to the man who wants to get ahead. There is good money to be made. 
My Training is designed to give you quick access to these opportunities. SPRAY- 
BERRY Methods are thorough and practical. Your Training will not interfere with 
your present work. 


ue Ae: : f 7 You Get Professional Test Equipment 
Pek | plus Experimental Outfits! 


\ ; a ; 
& é Sie Ro art 

Ages eS pow ro P Includes 146 RADIO PARTS for building a complete Receiver, RADIO TOOLS 

Barat esis and a modern TESTER-ANALYZER. You also receive 8 BIG SHIPMENTS OF RADIO 
EQUIPMENT for conducting actual experiments with your own hands, I show you 
how to create Radio defects .... how to correct 
them. This practical “beforehand” experience 
will come in handy again ‘and again when 
you are called on to do actual Radio repair 
work later on. 


ca 
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“GROSSED BETWEEN $150 AND $200” 


‘Since finishing your training I’ve started in the Radio 
repair business. I have about all the work I can take care 
of. I have grossed between $150 and $200 in the last few 
months in my spare time. I think your Course is ‘tops’.’ 
W. Francis Waseka, Fountain City, Wisconsin. 


No Previous 
Experience Needed 


it makes no difference 
what your education has 
been. I can fit you quickly 
for a good-paying Radio job 


“SALARY HAS INCREASED” 


lt Radio training has made it possible for me to make 
money. My salary has increased from $40.00 to around 
) per week. I now have about all the Radio repair 


t' make it easy for you to 
Qrasp Radio principles and 
remember them. Your suc- 
cess is my full responsi 


I can handle.’’ Asa Smith, P. O. Box 528, Fort bility. 
: Saat By: Din 
“MADE AS MUCH AS $8 A DAY” My BUSINESS BUILDERS | show - 
C hor t put 9) quipment te 
“The instruments you have sent me helped me in solving he ay bi rn 4 ‘dl oF Seta Ta EE | 
Radio problems. I am building up my business by using all Radio Service J rtly after you P| 
your methods, have made as much as $8 in one day. L. R. begin training. ' 0 
Lanoie, 316 Dudley Street, Providence, R. Scart: More About the : SPRAYBERRY ACADEMY OF RADI 
SPRAYBERR etho 
And How Easy It Is to Start a ¥F. L. Sprayberry, Pres. 
The complete details of my _ funda- : 445-D University Place, N. W. 
mental Course and Advanced Training 
| matter if you desire to BE YOUR OWN BOSS in your own business or Course all features ‘are fully de- i Washington, D. C. 
down a good job in Radio, my Training will give you the useful informa- scribed in my new, valuable 52-page 1 ; eae * ‘s 
jand knowledge to win success. Days of delay mean precious time wasted. FREE Book. Send for your copy. No ' Please send my FREE copy of “HOW TO MAKE MONEY IN RADIO. 
|| training for a money-making Radio career—right now. obligation. : 
| 
“MEMBER —THE SPRAYBERRY COURSE IS SOLD 5 : 
IN@IRG i heluisisscus Boe 01038 AZE .cccee 
” UNDER A MONEY-BACK AGREEMENT . 
Address ote 20 816 01s 6) 6 6 eee 
City State 


| Tear off this coupon, mail in envelope or paste on penny postcard. 
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Frequency Ck Li 


100 WATTS ON C.W. 
75 WATTS ON PHONE 


ODEL HT-9—a 5-frequency 

phone and CW unit, rated 
at 100 watts on CW and 75 watts 
on phone (carrier output). Coils 
available for all bands from 1.7 
to 30 me. Exciter coils for 5 
bands can be plugged in, pre- 
tuned, and left in the transmit- 
ter. 14 tubes. Operates on 110 
volts, 50-60 cycles A.C. 


USED BY 33 GOVERNMENTS 


Model HT-6 (illustrated below) 
gives you exacting transmitter 
performance. Gives an output of 
25 watts on most bands. Fre- 
quency range is 1.7 me. to 60 me. 
Coils for any 3 bands may be 
plugged in, pretuned and then 
control switched at will. 8 tubes. 
Operates on 110 volts, 50-60 
cycles A.C. 


CHICAGO, U.S.A. 
°® SOLD IN 


89 COUNTRIES 
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